A contribution to the history of forest clearance in Northumberland by Davies, Grant
Durham E-Theses
A contribution to the history of forest clearance in
Northumberland
Davies, Grant
How to cite:
Davies, Grant (1977) A contribution to the history of forest clearance in Northumberland, Durham theses,
Durham University. Available at Durham E-Theses Online: http://etheses.dur.ac.uk/9141/
Use policy
The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-proﬁt purposes provided that:
• a full bibliographic reference is made to the original source
• a link is made to the metadata record in Durham E-Theses
• the full-text is not changed in any way
The full-text must not be sold in any format or medium without the formal permission of the copyright holders.
Please consult the full Durham E-Theses policy for further details.
Academic Support Oﬃce, Durham University, University Oﬃce, Old Elvet, Durham DH1 3HP
e-mail: e-theses.admin@dur.ac.uk Tel: +44 0191 334 6107
http://etheses.dur.ac.uk
A CONTRIBUTION TO THE HISTORY OF 
FOREST CLEARANCE IN NORTHUMBERLAND 
GRANT DAVIES 
A Thesis presented f o r the Degree of 
f a s t e r o f S c i e n c e i n the Faculty 
o f Science i n the U n i v e r s i t y o f Durham 
The copyright of this thesis rests with the author. 
No quotation from it should be published without 
his prior written consent and information derived 
from it should be acknowledged. 
Grant Davies 
Department o f Botany 
U n i v e r s i t y o f Durham 
December 1977 
(a) No p a r t of t h i s t h e s i s has p r e v i o u s l y been 
submitted f o r a degree a t t h i s or any other 
u n i v e r s i t y . 
(b) . The work presented i s wholly my own except 
where due reference i s given. 
ABSTRACT 
Four p o l l e n diagrams have been constructed from d i f f e r e n t l o c a t i o n s 
w i t h i n Northumberland and three of these have been radiocarbon dated. 
I t i s considered t h a t three of the s i t e s , two o f which were radiocarbon 
dated, show a r e g i o n a l p i c t u r e of .vegetation changes, w h i l s t one s i t e 
was more ' l o c a l ' i n character. I n a d d i t i o n , p o l l e n a n a l y s i s was c a r r i e d 
out on samples from a number o f arc h a e o l o g i c a l s i t e s . 
The p o l l e n diagrams from the ' r e g i o n a l ' s i t e s show a remarkable' 
degree of s i m i l a r i t y . I n each t h e r e are three more or less contempor-
aneous periods o f extensive f o r e s t clearaaco separated by some f o r e s t 
regeneration. I t i s suggested t h a t because the s i t e s are so w i d e l y 
separated, the sequence of events i s r e p r e s e n t a t i v e o f what was happening 
over much o f the Northumberland uplands. 
Not u n t i l the beginning o f Romano-British times d i d man have a 
great e f f e c t on the f o r e s t s o f the Northumberland h i l l s . The i n d i c a t i o n s 
are t h a t , a t t h a t time, clearance took place on a scale approaching t h a t 
o f modern times i n an area which has o f t e n been regarded as a zone o f 
c o n f l i c t and p o l i t i c a l unrest. A f t e r f o r e s t regeneration there was a 
f u r t h e r but s h o r t e r p e r i o d o f f o r e s t clearance which i s associated w i t h 
Norse settlement. The f i n a l episode of extensive clearance has l a s t e d 
up t o the present day and began a f t e r the depression o f the f o u r t e e n t h 
century. 
The s i t u a t i o n on the F e l l Sandstone h i l l s , a t l e a s t around Camp 
H i l l Moss, i s somewhat d i f f e r e n t i n t h a t the uplands t h e r e were apparently 
less d e s i r a b l e and were not cleared o f f o r e s t u n t i l the f o u r t e e n t h century 
and p o s s i b l y l a t e r than t h a t . 
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CHAPTER 1 
INTRODUCTION 
I n recent years, p o l l e n diagrams have been produced from s i t e s i n 
many p a r t s o f B r i t a i n by workers who have been p r i m a r i l y i n t e r e s t e d i n the 
h i s t o r y o f man's i n t e r f e r e n c e w i t h the o r i g i n a l f o r e s t v e g e t a t i o n (e.g. 
Simmons, 19G9a; Hicks, 1971; B a r t l e y , 1975* T i n s l e y , 1975). As a r e s u l t 
i t has become apparent t h a t man has played a major p a r t i n c r e a t i n g t h e 
p l a n t communities which p r e v a i l today, i n c l u d i n g many whose o r i g i n had been 
i n c o n t e n t i o n . The 1Breckland* heaths, f o r example, have been a t t r i b u t e d 
t o t h e a c t i v i t i e s o f N e o l i t h i c people (Godwin, 1944) and more r e c e n t l y , . 
Moore (1975) has emphasised the anthropogenic f a c t o r i n the development o f 
b l a n k e t mires i n the uplands. Furthermore, radiocarbon dated p o l l e n d i a -
grams with, d e t a i l e d a n a l y s i s o f the l e v e l s i n which the e f f e c t s o f f o r e s t 
clearance become ma n i f e s t , can be c o r r e l a t e d with, t h e a r c h a e o l o g i c a l and 
h i s t o r i c a l r e c o r d t o p r o v i d e much val u a b l e i n f o r m a t i o n about the nature 
and e x t e n t o f human a c t i v i t y around the sample s i t e . 
Studies o f t h i s k i n d have been undertaken i n Co. Durham a t Ha H o w e l l 
Moss, Durham C i t y (Donaldson and Turner, 1977) and i n p a r t s o f Weardale 
(Roberts e t a l , 1973) and they have enabled the authors t o b u i l d up a . 
f a i r l y comprehensive understanding o f the v e g e t a t i o n and la n d use o f t h e 
area surrounding the s i t e s , d u r i n g the l a s t 3,000-5,000 years. W h i l s t a 
number o f p o l l e n diagrams has been produced from P o s t - g l a c i a l deposits 
i n Northumberland ( R a i s t r i c k and Blackburn, 1931a, 1931b; Blackburn, 1953; 
Pearson, 1960; Chapman, 1964; Clapperton e t a l , 1971), t h e r e are no 
diagrams a v a i l a b l e t h a t i n c l u d e a d e t a i l e d radiocarbon dated a n a l y s i s o f 
f o r e s t clearance episodes. One such study has been done a t Bolton F e l l , 
N.E. Cumbria (Barber, p r i v a t e communication) and i s discussed l a t e r . 
P o l l e n a n a l y t i c a l s t u d i e s i n the Pennines and i n the Cumbrian H i l l s 
have shown t h a t , w i t h o u t exception, the f i r s t extensive clearances o f 
woodland d i d not occur u n t i l a t l e a s t the pre-Roman I r o n Age, and t h a t 
the Romano-British, p e r i o d was a p a r t i c u l a r l y a c t i v e time. However, the 
s i t u a t i o n i n the uplands o f Northumberland was u n c e r t a i n because o f the 
p a u c i t y o f p a l y n o l c g i c a l evidence, and the abundance of a r c h a e o l o g i c a l 
remains from the Bronze Age onwards (Chapter 4 ) . I n a d d i t i o n , much i n t e r e s t 
was centred around the Romano-British p e r i o d i n Northumberland, because o f 
the presence o f Hadrian's Wall i n the south o f the county. For much o f t h e ' 
Roman occupation i t was the f r o n t i e r o f the Empire and represented a def-
i n i t e geographical boundary. Thus, an important q u e s t i o n t o be answered 
was how and t o what e x t e n t d i d the Roman presence i n f l u e n c e the n a t i v e 
a g r i c u l t u r a l economy n o r t h o f the w a l l ? 
Recent o p i n i o n has tended towards a r e l a t i v e l y p e a c e f u l occupation 
o f the n o r t h by the Anglo-Saxons, and c o n t i n u i t y o f occupation o f s e t t l e -
ments (Cramp, 1970). At H a l l o w e l l Moss, however, a g r i c u l t u r a l l a n d seems 
t o have been abandoned r a t h e r suddenly a t about a.d. 595 ± 50 (A.D. 630-670). 
The d e c l i n e was a t t r i b u t e d t o a change over t o more i n t e n s i v e farming 
p r a c t i s e d i n the eastern lowlands. 
Northumberland i s an area where the a r c h a e o l o g i c a l r e c o r d i s very 
e x t e n s i v e , b ut where l i t t l e i s known o f the e f f e c t t h a t d i f f e r e n t c u l t u r e s 
and s o c i e t i e s had i n changing the v e g e t a t i o n . The aim o f t h i s study was 
t o i n t e g r a t e the v e g e t a t i o n h i s t o r y recorded a t sever a l s i t e s i n the 
Northumberland h i l l s , w i t h the arc h a e o l o g i c a l and h i s t o r i c a l evidence f o r 
se t t l e m e n t . 
The s i t e s chosen f o r i n v e s t i g a t i o n were i n d i f f e r e n t p a r t s o f the 
Northumberland h i l l s and were s i t e s where a l a r g e depth o f peat had accum-
u l a t e d i n a basin s i t u a t i o n forming r a i s e d bogs. These are described i n 
more d e t a i l i n chapters f o u r t o e i g h t . 
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CHAPTER 2 
TECHNIQUES 
2.1 F i e l d Methods 
Methods used t o survey s i t e s , determine s t r a t i g r a p h y and c o l l e c t 
samples f o r p o l l e n a n a l y s i s and radiocarbon d a t i n g are described s e p a r a t e l y 
f o r each s i t e , i n the app r o p r i a t e chapter. 
2.2 Pre p a r a t i o n o f samples f o r p o l l e n a n a l y s i s 
I n the l a b o r a t o r y , m a t e r i a l f o r p o l l e n a n a l y s i s was prepared by the 
standard method o f sodium hydroxide treatment f o l l o w e d by a c e t o l y s i s (Faegri 
and I v e r s e n , 1975). Macro samples r e t a i n e d on the sieve a f t e r sodium hydrox 
i d e treatment were kept f o r i d e n t i f i c a t i o n . Samples which contained a h i g h 
p r o p o r t i o n of min e r a l m a t e r i a l , such as those from a r c h a e o l o g i c a l s i t e s , 
were t r e a t e d w i t h h y d r o f l u o r i c a c i d . This process was i n c o r p o r a t e d i n t o the 
standard p r e p a r a t i o n , a f t e r sodium hydroxide treatment, and c a r r i e d out thus 
( i ) The sample was taken up i n 10% HC1 and c e n t r i f u g e d . 
( i i ) The residue was t r a n s f e r r e d t o a n i c k e l c r u c i b l e using a small 
q u a n t i t y o f 10% HC1 and 40% HF was added. 
( i i i ) This mixture was b o i l e d very c a r e f u l l y f o r 3-4 minutes. 
( i v ) The contents o f t h e c r u c i b l e were poured i n t o 10 ml. o f 10% HC1 
and c e n t r i f u g e d . 
(v) I f a w h i t e p r e c i p i t a t e remained, i t was removed by h e a t i n g w i t h 
10% HC1. 
I f any m i n e r a l matter remained, the whole process was repeated u n t i l 
a l l had been removed. Normal a c e t o l y s i s treatment was then c a r r i e d o ut. 
A f t e r completion o f chemical treatment, samples were mounted on glass s l i d e s 
_ 4 -
i n a medium o f g l y c e r o l j e l l y s t a i n e d w i t h s a f r a n i n . This method provides 
semi-permanent s l i d e s w i t h the advantage t h a t p o l l e n g r a i n s can be t u r n e d , 
i f necessary, by c a r e f u l l y r e m e l t i n g the g l y c e r o l and moving the cover 
s l i p . 
2.3 P o l l e n a n a l y s i s 
_ ^ 
A standard method o f counting was employed i n which each count was 
terminated a f t e r e i t h e r 150 t r e e p o l l e n g r a i n s , excluding Corylus and S a l i x , 
or 500 land p o l l e n g r a i n s , excluding aquatic p o l l e n and p t e r i d o p h y t e or 
bryophyte. spores, had been counted. The whole s l i d e was scanned and a note 
made o f any p o l l e n or spore types present t h a t were not i n c l u d e d i n the 
p o l l e n sum. P o l l e n percentages are expressed on the diagrams as percentage 
o f t o t a l t r e e p o l l e n , excluding Corylus and S a l i x . The tree/shrub/herb 
r a t i o s are expressed as percentage of t o t a l land p o l l e n , excluding 
Eriophorum, Calluna and E r i c a which colonize the bog surfaces. I n the case 
o f diagrams from Vindolanda, however, i t was considered more a p p r o p r i a t e t o 
express p o l l e n percentages as percentage o f t o t a l land p o l l e n . 
Cereal p o l l e n g r a i n s were i d e n t i f i e d using phase c o n t r a s t techniques. 
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CHAPTER 3 
THE ENVIRONMENTAL BACKGROUND 
3.1 Geology 
Geology i s one of the b a s i c f a c t o r s which a f f e c t the n a t u r a l 
v e g e t a t i o n and how i t responds to human i n t e r f e r e n c e . Both the g e n e r a l 
topography of Northumberland, and the form and d i s p o s i t i o n of i t s s o i l s 
are d i r e c t l y r e l a t e d t o the geology o f the r e g i o n (Johnson, 1958). The 
s o i l s of the a r e a a r e complex and w i l l be mentioned l a t e r i n the cha p t e r . 
The r o c k s ' o f Northumberland a r e arranged c o n c e n t r i c a l l y around the 
g r e a t dome of the Ch e v i o t H i l l s i n the north and the s m a l l e r dome of the 
Bewcas t l e F e l l s i n the extreme south-west (Robson, 1954). Between t h e s e , 
i n the middle of the county, l i e s the s t r u c t u r a l d e p r e s s i o n of Upper 
Redesdale and t o the south i s the t r a n s v e r s e d e p r e s s i o n o f the Tyne V a l l e y . 
I n n e a r l y a l l p a r t s of the county the dip. i s s u b s t a n t i a l , and "dip and 
s c a r p " topography i s a g e n e r a l f e a t u r e (Hick.ling, 1931) . 
Almost the whole o f the p r e s e n t l a n d s u r f a c e i s composed o f , r o c k s 
l a i d down dur i n g the Carboniferous p e r i o d (see F i g . 1 ) , e s p e c i a l l y sand-
stones and g r i t s belonging t o the B e r n i c i a n and Tuedian s e r i e s . The notable 
e x c e p t i o n i s the C h e v i o t m a s s i f , which i s d e r i v e d from v o l c a n i c a c t i v i t y i n 
the Old Red Sandstone (Devonian) p e r i o d , p r i o r to the C a r b o n i f e r o u s . The 
s o l i d geology i s , however, o f t e n o v e r l a i n by s u p e r f i c i a l d e p o s i t s o f 
P l e i s t o c e n e and Holocene age, and the p r e s e n t form o f the landscape owes 
much to P l e i s t o c e n e g l a c i a t i o n . The geology o f the study a r e a w i l l , t h e r e -
fore, be c o n s i d e r e d i n terms o f p r e - C a r b o n i f e r o u s , C a r b o n i f e r o u s , and 
Quaternary h i s t o r y , , and s p e c i f i c r e f e r e n c e w i l l be made t o the v i c i n i t y o f 
s i t e s chosen f o r p o l l e n a n a l y s i s . 
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F i g . 1. Geological Map of Northumberland 
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3.1(i) P r e - C a r b o n i f e r o u s G e o l o g i c a l H i s t o r y 
The o l d e s t outcrops of rock i n the county belong to the S i l u r i a n 
p e r i o d , and c o n s i s t of a l t e r n a t i n g s e r i e s of grey-green s h a l e s and grey-
wackes mixed w i t h o c c a s i o n a l c o a r s e r bands and conglomerates (Clough, 
1088). S i l u r i a n rocks probably form the f l o o r which a i l the younger roc k s 
of Northumberland now o v e r l i e , but they are seldom v i s i b l e . I n the upper 
reaches of the Redewater about Whitelee, i n the upper Coquet a t Makendon, 
and a l i t t l e south of Ingram, v e r t i c a l and c o n t o r t e d c l a y - s l a t e s and grey-, 
wackes are exposed as i n l i e r s . From t h e i r resemblance to beds i n the 
a d j o i n i n g d i s t r i c t s of Roxburgh and B e r w i c k s h i r e they have been r e f e r r e d 
t o the Upper S i l u r i a n (Lebour, 1886); but i n the absence of f o s s i l s , i t 
i s i m p o s s i b l e to be c e r t a i n . 
The igneous complex of the Cheviot H i l l s c o n s i s t s of the deeply 
d i s s e c t e d remains of a volcano of Lower Old Red Sandstone age ( C a r r u t h e r s , 
1931j Eastwood, 1953). The e a r l y i n v e s t i g a t i o n s were l a r g e l y petro-. 
g r a p h i c a l , and T e a l l (1883, 1885) was the f i r s t to show t h a t the l a v a 
flows were mainly a n d e s i t e s , i n the h e a r t of which a c o n s i d e r a b l e mass of 
g r a n i t e was i n t r u d e d , the whole being t r a v e r s e d by numerous f e l s i t e and 
p o r p h y r i t e dykes. His work was confirmed and added to by Kynaston (1899, 
1905), who, i n p a r t i c u l a r , s t u d i e d the c o n t a c t a l t e r a t i o n s around the 
g r a n i t e . 
The f i r s t s t a g e s of v u l c a n i c i t y were of e x p l o s i v e c h a r a c t e r 
and gave r i s e to the c o a r s e ashes and agglomerates which r e s t upon the 
f o l d e d S i l u r i a n r o c k s . T h i s episode was q u i c k l y f o l l o w e d by an immense 
outpouring of l a v a s which even a t the p r e s e n t t i m e , a f t e r e x t e n s i v e 
denudation, cover an a r e a of 595 square k i l o m e t r e s . The l a v a s g r a d u a l l y 
became more b a s i c i n c h a r a c t e r and the f u l l sequence given by C a r r u t h e r s 
(1931) i s : -
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Augite - hypersthene - a n d e s i t e 
Pyroxene-andesite.... O l i g o c l a s e - t r a c h y t e 
G l a s s y or p i t c h s t o n e a n d e s i t e 
R h y o l i t i c l a v a M i c a - f e l s i t e 
B a s a l agglomerate 
I n t o t h i s sequence of l a v a s , the l a r g e mass of g r a n i t e was 
i n t r u d e d which now, a f t e r profound e r o s i o n , appears as a core of p l u t o n i c 
rock surrounded by the l a v a s and t u f f s which dip g e n t l y away from i t . The 
c oncluding s t a g e s of t h i s c y c l e of igneous a c t i v i t y were marked f i r s t by 
the i n t r u s i o n of a s e r i e s of dykes c u t t i n g both l a v a s and g r a n i t e , and 
then by pneumatolytic a c t i o n , e s p e c i a l l y t o u r m a l i z a t i o n (Eastwood, 1953). 
3 . 1 ( i i ) C a r b o n i f e r o u s P e r i o d 
The t r a n s g r e s s i o n of the C a r b o n i f e r o u s r o c k s a c r o s s p r e - e x i s t i n g 
formations i s one of the major f e a t u r e s i n the g e o l o g i c a l h i s t o r y o f 
n o r t h e r n England. The C a r b o n i f e r o u s r o c k s of the country as a whole are 
u s u a l l y d i v i d e d as f o l l o w u : - , ' 
Coa l measures 
Upper Ca r b o n i f e r o u s ^ „ 
M i l l s t o n e G r i t 
Lower C a r b o n i f e r o u s C a r b o n i f e r o u s Limestone S e r i e s 
T h i s t h r e e f o l d arrangement based on l i t h o l o g y i s p a r t i c u l a r l y 
w e l l marked i n L a n c a s h i r e , where massive l i m e s t o n e s are succeeded by t h i c k 
g r i t s t h a t a r e f o l l o w e d by c o a l - b e a r i n g r o c k s . F u r t h e r n o r t h , however, 
i n the Y o r k s h i r e D a l e s , a change s e t s i n which becomes i n c r e a s i n g l y marked 
i n a n o r t h e r l y d i r e c t i o n . F i r s t , the upper p a r t of the Limestone S e r i e s 
s p l i t s i n t o the i n d i v i d u a l l i m e s t o n e s , s e p a r a t e d by s h a l e s and sandstones,' 
t h a t c o n s t i t u t e the s o - c a l l e d Yoredale r o c k s . A s i m i l a r change then 
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a f f e c t s the lower p a r t of the formation, and these measures, as the 
Border i s approached, l o s e t h e i r l i m e s t o n e s almost e n t i r e l y and c o n s i s t 
l a r g e l y o f sandstone and c o a i - b e a r i n g s h a l e s , so t h a t i n Northumberland 
the name 'Carboniferous Limestone' i s a m i s l e a d i n g t i t l e f o r r o c k s o f 
Lower C a r b o n i f e r o u s age (Rayner, 1967). R i v e r s d r a i n i n g a l a r g e l a n d 
mass, l y i n g a c r o s s what i s now the n o r t h - e a s t A t l a n t i c , gave r i s e to 
I 
d e l t a i c c o n d i t i o n s which predominated almost from the beginning to the 
end of C a r b o n i f e r o u s times i n Northumberland, w h i l e i n L a n c a s h i r e they 
succeeded a c l e a r sea p e r i o d . 
The c l a s s i f i c a t i o n of Lower C a r b o n i f e r o u s r o c k s d e v i s e d f o r 
Northumberland i s as f o l l o w s : -
BERNICIAN 
C e n t r a l and N. 
Northumberland 
Limestone Group 
Scremerston C o a l Group 
S.W. Northumberland/ 
N.B. Cumbria 
Limestone Group 
Bi r d o s w a l d Limestone Group 
C r a i g h i l l Sandstone Group 
TUEDIAN F e l l Sandstone Group 
Cementstone Group 
F e l l Sandstone Group 
Cementstone Group 
The Cementstone Group i s mainly of f r e s h w a t e r or e s t u a r i n e 
o r i g i n , although i n the southern p a r t s of Northumberland o c c a s i o n a l beds 
of t r u e marine type occur. The cementstones c h a r a c t e r i s t i c of the group 
are muddy, impure lim e s t o n e s r a r e l y more than 30 cm. t h i c k . These a r e 
d i v i d e d by grey s h a l e s and massive p a l e - c o l o u r e d sandstones. True c o a l s 
are absent, but t h i n carbonaceous bands and impure f i r e c l a y s are common 
(Hedley, 1931) . On the south s i d e of the C h e v i o t s the group i s r e l a t i v e l y 
t h i n , but i n c r e a s e s northwards to perhaps 915 m.thick i n the Tweed V a l l e y 
and probably to a l i k e amount along the Border to the south-west. E a s t 
of the C h e v i o t s , the Roddamdene Conglomerate forms the l o c a l base of the 
group. 
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The F e l l Sandstones are composed of pink, c o a r s e , false-bedded, 
and massive sandstones from 180 m. to 610 m. i n t h i c k n e s s (Rayner, 1953). 
I n d i v i d u a l beds may o c c a s i o n a l l y exceed 30 m. or even 45 m. i n t h i c k n e s s , 
and the group a l t o g e t h e r i s a marked f e a t u r e of the c o u n t r y s i d e , g e n e r a l l y 
forming an e l e v a t e d , d e s o l a t e moorland r e g i o n w i t h b o l d escarpments and 
broken c r a g s ( M i l l e r and Clough, 1887). Limestones and s h a l e s o c c u r very 
o c c a s i o n a l l y w i t h i n the sandstone, but c o a l s a r e almost e n t i r e l y absent 
(Clough, 1888; Hedley, 1931). - ~ ' 
Though w e l l - d e f i n e d and almost wholly of e s t u a r i n e o r . f r e s h -
water c h a r a c t e r i n Northumberland, the Scremerston C o a l Group undergoes 
much change towards the south-west (Eastwood, 1953). T y p i c a l Scremerston 
s t r a t a e x h i b i t a r e c u r r e n c e of Cementstone c o n d i t i o n s - s h a l e s w i t h bands 
of impure limestone ~ but accompanied i n t h i s c a s e by c o a l seams. At 
Berwick the group a t t a i n s i t s maximum t h i c k n e s s of 305 m. and has a t l e a s t 
t e n workable c o a l s (some over 2 m. t h i c k ) . At Alnwick, the t h i c k n e s s 
has dwindled t o 90 m. and t h e r e are only four t h i n seams. 
The changes i n l i t h o l o g y i n a s o u t h - w e s t e r l y d i r e c t i o n begin 
w i t h the appearance of marine l i m e s t o n e s : f i r s t the Redesdale Limestones 
i n the upper p a r t of the group, and then o t h e r s a t lower l e v e l s . I n south-
west Northumberland and n o r t h - e a s t Cumbria the changes a r e more marked and 
i t would be m i s l e a d i n g to r e f e r to t h i s b e l t of s t r a t a as the Scremerston 
C o a l Group. There the lower p o r t i o n , some 215 m. t h i c k , c o n s i s t s mainly 
of sandstone resembling those o f the F e l l Sandstone Group below, but 
s e p a r a t e d from i t by s t r a t a c o n t a i n i n g four t h i n l i m e s t o n e s (the Kingwater 
L i m e s t o n e s ) . To t h i s group the name C r a i g h i l l Sandstones has been given. 
I t i s succeeded by the Bird o s w a l d Limestone Group i n which, w h i l e sand-
stones a r e s t i l l abundant, li m e s t o n e s are common and the s t r a t a e x h i b i t 
the t y p i c a l Yoredale 'rhythm', i . e . a manifold r e p e t i t i o n of the sequence: 
limestone, s h a l e , sandstone, f r e q u e n t l y topped by a t h i n c o a l seam (RoLson, 
1966) . 
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T h i s rhythmic sequence continues i n the o v e r l y i n g Limestone 
Group of r o c k s . Within t h i s grouj) sandstones and s h a l e s s t i l l predom-
i n a t e , but l i m e s t o n e s now occur a t i n t e r v a l s o f 30 m. or so, v a r y i n g i n 
t h i c k n e s s from 1 to 18 m. The group i s subd i v i d e d i n t o Lower, Middle 
and Upper Groups which have t h e i r own l i t h o l o g i c a l and p a l a e o n t o l o g i c a l 
c h a r a c t e r i s t i c s . The base of the Lower d i v i s i o n i s marked by the 
Redesdale or Dun Limestone, t h a t o f the Middle d i v i s i o n i s the Oxford 
Limestone, w h i l e the G r e a t Limestone i s a s s i g n e d to the base of the Upper, 
d i v i s i o n . Some of the l i m e s t o n e s can be t r a c e d r i g h t a c r o s s Northumberland, 
but t h e r e a re s e v e r a l good examples of sandstones i n the Limestone Groups 
which l a c k t h i s l a t e r a l p e r s i s t e n c e . Each was l a i d down by a r i v e r 
which formed a l o c a l d e l t a i n t h a t a r e a . The whole sequence has been 
w e l l documented f o r western Northumberland by Johnson (1959). 
The sequence of rocks l a i d down on top of the Upper Limestone 
Group c o n s i s t s mainly of s h a l e s and sandstones w i t h s u b s i d i a r y c o a l seams. 
These M i l l s t o n e G r i t and C o a l Measure d e p o s i t s outcrop only i n the south-
e a s t of Northumberland, and as such are of l i t t l e importance i n the con-
t e x t of t h i s t h e s i s . They w i l l not t h e r e f o r e be d e s c r i b e d i n any d e t a i l . 
Lower Carboniferous igneous rocks occur i n two s m a l l a r e a s of 
Northumberland. I n Upper Redesdale, the o l i v i n e - b a s a l t Cottonshope Lava 
and the C a r t e r F e l l - Lumsdon Law i n t r u s i v e b a s a l t outcrop. The K e l s o 
'Traps' c o n s t i t u t e another important and e x t e n s i v e group of Lower. 
Ca r b o n i f e r o u s l a v a s , o f which only a s m a l l p o r t i o n i s t o be seen i n 
Northumberland , near Carham-on-Tweed (Tomkeieff, 1931). 
The L a t e C a rboniferous i n t r u s i v e r o c k s of Northumberland have 
been d i v i d e d i n t o t h r e e groups by Holmes and Mockler (19 3 1 ) : -
(a) The q u a r t s - - d o l e r i t e s i l l s which have long been known as the 
Great Whin S i l l . 
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(b) A s u i t e of dykes having a g e n e r a l E.N.E. t r e n d and the same 
p e t r o g r a p h i c a l c h a r a c t e r s as the Whin S i l l . 
(c) A s u i t e of t h o l e i i t i c dykes having a g e n e r a l E.S.E. t r e n d which, 
together w i t h t h e i r o t h e r c h a r a c t e r s , r e l a t e s them to the T e r t i a r y 
dyke-swarm of Mull. 
The Whin S i l l forms the most s t r i k i n g f e a t u r e of the igneous* 
geology of the n o r t h of England. I t runs a c r o s s almost the whole of 
Northumberland from n o r t h - e a s t t o south-west. I n the south-western p a r t 
of the county, i t s t i l t e d and weathered s c a r p f a c e s north, and h e r e , w i t h 
an eye to the b e s t d e f e n s i v e p o s i t i o n , the Romans b u i l t t h e i r g r e a t w a l l 
along i t s c r e s t . P e t r o g r a p h i c a l l y , the r o c k s of the Whin S i l l have been 
i n v e s t i g a t e d w i t h e x c e p t i o n a l thoroughness (Tea.ll, 1884; Holmes and 
Harwood, 1928; Holmes and Harwood, 1929; Tomkeieff, 1929; Smythe, 1930). 
I t i s s i n g u l a r l y uniform i n composition, being a t y p i c a l l y dark, b l u e - g r e y 
q u a r t z - d o l e r i t e . Departures from the normal type a r e developed l o c a l l y 
and on a very minor s c a l e and a r e r e l a t e d to the r a t e of c o o l i n g ( T r o t t e r 
and H o l l i n g w o r t h , 1932a). 
Apart from the T e r t i a r y dykes mentioned above, r o c k s younger 
than C a r b o n i f e r o u s age do not outcrop i n Northumberland. However, i t i s 
worth n o t i n g t h a t New Red Sandstone rocks of Permian and T r i a s s i c age are 
exposed i n n o r t h - e a s t Cumbria on the downthrow (western) s i d e o f the 
Pennine f a u l t , which runs i n a north-south d i r e c t i o n , some 13 km. t o the 
west of the core s i t e a t F e l l e n d Moss. 
3 . 1 ( i i i ) Quaternary Geology 
The p r e s e n t h i l l s and r i v e r systems of Northumberland were 
roughly carved out during the T e r t i a r y e r a , b e f o r e the c o o l i n g o f the 
c l i m a t e , which l e d to the g r a d u a l development of g l a c i e r s and s n o w f i e l d s , 
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culminated i n the P l e i s t o c e n e I c e Age. 
D e p o s i t s of g l a c i a l o r i g i n are widespread over a l l p a r t s o f 
Northumberland, but c l e a r exposures of any depth are r a r e so t h a t d i f f e r -
e n t i a t i o n of the d r i f t i n t o s e p a r a t e members, and the t r a c i n g of the 
e x t e n t of t h e s e s u b d i v i s i o n s i s d i f f i c u l t ( R a i s t r i c k , 1931) . D e s p i t e the 
complexity Woolacott (1921) compared the r e s u l t s o f h i s own work w i t h 
those of Trechmann (1915), Merrick (1909), Herdman ( 1 9 0 9 ) , Smythe (1912), 
and Dwerryhouse (1902) and was a b l e to p o r t r a y the g l a c i a l h i s t o r y of 
Northumberland, r e c o g n i z i n g four b o u l d e r - c l a y s , s e p a r a t e d i n p l a c e s by 
' i n t e r v a l - d e p o s i t s ' . T r o t t e r and Hollingworth (1932b) took up Woolacott's 
i d e a s and c o n s i d e r e d t h a t the four b o u l d e r - c l a y s r e p r e s e n t e d four d i s t i n c t 
g l a c i a t i o n s . 
During t h i s epoch, the c o a s t a l a r e a of Northumberland and Durham 
was invaded by i c e from s e v e r a l r e g i o n s . The f i r s t i c e to r e a c h the Durham 
c o a s t was t h a t from Norway. Subsequently t h e r e were four main i c e streams 
from the west, a l l of which r e c e i v e d a s o u t h e r l y t r e n d near the e a s t c o a s t , 
due to the p r e s s u r e of i n v a d i n g i c e from the c o n t i n e n t . These four 
western flows were:-
(a) One down the F i r t h of F o r t h . 
(b) One down the Tweed which swept around the C h e v i o t s . 
(c) A broad stream from the south-west of S c o t l a n d an'd the Lake 
D i s t r i c t , which came over the Northumberland moors, was con-
f l u e n t w i t h a s m a l l A l p i n e g l a c i e r down the South Tyne v a l l e y , 
and f i l l e d up the Tyne v a l l e y . 
(d) One from the Lake D i s t r i c t over Stainmoor and c o n f l u e n t w i t h a 
g l a c i e r down the Tees v a l l e y . 
The d i r e c t i o n o f i c e movements i s i n d i c a t e d by the p r e s e n c e o f 
e r r a t i c s from the source a r e a s , e.g. Shap G r a n i t e i n south Northumberland 
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(Johnson, 1952) and by the alignment of g l a c i a l s t r i a t i o n s . Using t h i s 
and o t h e r evidence, Clapperton (1970) has suggested t h a t the Ch e v i o t m a s s i f 
and much of the C h e v i o t H i l l s range a c t e d as independent c e n t r e s of g l a c i e r 
d i s p e r s i o n during the l a s t p e r i o d o f maximum g l a c i a t i o n i n the e a s t e r n 
B o r d e r s . 
The b o u l d e r - c l a y s , sands and g r a v e l s l a i d down dur i n g the g l a c i a l 
p e r i o d are too v a r i a b l e t o be d e s c r i b e d i n any d e t a i l , each type r e f l e c t i n g 
the source a r e a o f m a t e r i a l and the l o c a l environment i n which i t - w a s 
l a i d down. G e n e r a l l y , the topography o f the country occupied by sands and 
g r a v e l s i s much more d i v e r s i f i e d than t h a t shown by b o u l d e r - c l a y . 
I n P o s t - g l a c i a l t i m e s , e r o s i o n by streams resumed ( o f t e n along 
t h e i r o l d v a l l e y c o u r s e s ) , w i t h d e p o s i t i o n of a l l u v i u m on the v a l l e y 
f l o o r s . 
The formation of P o s t - g l a c i a l p e a t d e p o s i t s i n Northumberland has 
been d i s c u s s e d by R a i s t r i c k and Blackburn (1932a). 
3 . 1 ( i v ) Geology of the a r e a around F e l l e n d Moss 
The deep pea t d e p o s i t of F e l l e n d Moss l i e s i n a d e p r e s s i o n 
between two p a r a l l e l r i d g e s and i n p a r t o v e r l i e s b o u l d e r - c l a y d e p o s i t s " 
from the P l e i s t o c e n e , and i n p a r t the rock s of the Middle Limestone Group. 
I t l i e s a t the western end of a s t r e t c h of c o u n t r y s i d e o f t e n known as 
the 'Roman Wall Country', which i s made up of a s e r i e s o f more or l e s s 
p a r a l l e l r i d g e s running i n an ea s t - w e s t d i r e c t i o n . Here the C a r b o n i f e r o u s 
s t r a t a d i p southwards a t angles between 10° and 15°, so t h a t the ground 
r i s e s s t e e p l y from the South Tyne v a l l e y i n a s u c c e s s i o n of broad-backed 
d i p s l o p e s . Each s c a r p r i s e s above the l a s t u n t i l the s e r i e s c u l m i n a t e s 
i n the Whin S i l l . 
During the P l e i s t o c e n e g l a c i a t i o n i c e sheets moving i n an 
e a s t e r l y d i r e c t i o n , scooped out the s o f t e r s t r a t a , l e a v i n g a s e r i e s of 
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deep d e p r e s s i o n s s e p a r a t e d by prominent r i d g e s . Where the u n d e r l y i n g 
s t r a t a arc impervious, t a r n s (e.g. Crag Lough) or mosses, such as F e l l e n d 
Moss, have formed ( R a i s t r i c k , 1931). The d r i f t (or t i l l ) of the Lake 
D i s t r i c t - T y n e i c e c o n t a i n s numerous pebbles of the Lake D i s t r i c t igneous 
r o c k s , and e r r a t i c s of the e a s i l y r e c o g n i z e d P e n r i t h sandstone from the 
V a l e of Eden. I t c o v e r s much of the land around F e l l e n d Moss. 
Rocks of the Upper Limestone Group outcrop i n the r i d g e t o the 
south of the moss, w h i l s t immediately to the north of the p e a t d e p o s i t , 
the Middle Limestone o c c u r s , and the Whin S i l l , upon which Hadrian's Wall 
i s b u i l t , forms the n o r t h e r n r i d g e of the d e p r e s s i o n . 
3.1(v) Geology of the a r e a around Steng Moss 
The p e a t of Steng Moss l i e s a t the western s i d e of a g e n t l y 
i n c l i n e d p l a t e a u o v e r l o o k i n g the E l s d o n Burn, a t r i b u t a r y of the Rede. 
The moss o v e r l i e s sandstones and s h a l e s of the Lower Limestone Group, 
which d i p away g e n t l y i n a S.S.E. d i r e c t i o n . The a r e a is,-however, t r a v e r s e d 
by numerous s m a l l f a u l t s so t h a t the d i r e c t i o n and amount of d i p can vary 
c o n s i d e r a b l y . 
B o u l d e r - c l a y s occur w i d e l y i n the v a l l e y s and on the lower 
s l o p e s , but a r e l e s s f r e q u e n t on the exposed western p a r t of t h i s p l a t e a u 
a r e a . N e v e r t h e l e s s , b o u l d e r - c l a y covers the bedrock to the e a s t of Steng 
Moss, and a s m a l l amount i s p r e s e n t to the north-west. The b o u l d e r - c l a y 
of t h i s d i s t r i c t t a k e s i t s composition and c o l o u r from the s t r a t a from 
which i t s m a t e r i a l s have been scoured. A l l types a r e found to have been 
spread more or l e s s to the e a s t s i d e of the r o c k s which y i e l d e d them 
( M i l l e r and Clough, 1887), but are g e n e r a l l y of c o m p a r a t i v e l y l o c a l o r i g i n . 
Peat mosses, such as Steng Moss, occur f r e q u e n t l y a t 1000-1500 f t . 
on the western s i d e of the p l a t e a u a r e a , but b l a n k e t p e a t i s s p a r s e . 
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3. 1 ( v i ) Geology of the a r e a around Broad Moss 
The p e a t of Broad Moss has formed on a f l a t t i s h c o l s i t e 
between the headwaters of the Threestone Burn and the v a l l e y of the 
Harthope Burn, on the e a s t e r n s i d e of the C h e v i o t H i l l s . The l o c a l topo-
graphy has a d e c i d e d l y h i l l y a s p e c t ; not so much because of the h e i g h t 
the h i l l s a t t a i n , but because the v a l l e y s a r e u s u a l l y near together and 
deeply c u t . 
G e o l o g i c a l l y , the moss l i e s a t the c o n t a c t p o i n t of the i n t r u d e d 
g r a n i t e and the a n d e s i t i c l a v a s . The l a r g e r p a r t of the bedrock under-
l y i n g the moss i s i n f a c t g r a n i t e , but the crags surrounding the moss a r e 
outcrops of l a v a . I n t h i s a r e a g l a c i a l d e p o s i t s are s p a r s e , t h e r e being 
some b o u l d e r - c l a y a t the head of the Threestone Burn and on the lower 
s l o p e s of the Harthope v a l l e y , but l i t t l e e l s e . The h i g h e r summits of 
the C h e v i o t s seem to have a c t e d as independent c e n t r e s of g l a c i a t i o n 
(Clapperton, 1970), so t h a t where b o u l d e r - c l a y i s p r e s e n t , i t . i s u s u a l l y 
d e r i v e d from l o c a l r o c k s , i s not v e r y impervious to water, and forms a 
c o m p a r a t i v e l y l i g h t s o i l (Clough, 1888). 
B l a n k e t p e a t has formed on many p a r t s of the h i g h e r h i l l s d uring 
P o s t - g l a c i a l times, p a r t i c u l a r l y on the south and west s i d e s of C h e v i o t 
and Hedgehope H i l l s . However, subsequent e r o s i o n of the p e a t has l e d to 
some a r e a s becoming denuded aga i n . 
3 . 1 ( v i i ) Geology of the a r e a around Camp H i l l Moss 
Camp H i l l Moss l i e s i n a d e p r e s s i o n between Camp H i l l and W i l l i e 
Law, which form p a r t of a broad r i d g e , n e a r l y everywhere above 150 m. 
above s e a - l e v e l , and running roughly north-south. The p r i n c i p a l r o c k s 
are the F e l l Sandstone Group, although outcrops of the Scremerston C o a l 
Group and the Lower Limestone Group are frequent. The a r e a i s h e a v i l y 
f a u l t e d ; the f a u l t s having a g e n e r a l N.E.-S.W. tr e n d . Consequently, 
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the d i p of the s t r a t a i s v a r i a b l e . 
G l a c i a l d r i f t i s abundant and covers much of the bedrock, 
b o u l d e r - c l a y being the p r i n c i p a l d e p o s i t on t h i s upland a r e a . I t i s 
commonly a s t i f f , b l u i s h or grey c l a y i n t e r s p e r s e d w i t h many g l a c i a t e d 
b o u l d e r s of v a r i o u s k i n d s (Gunn, 1900). 
Small p e a t d e p o s i t s ( c . 2 m. t h i c k ) a r e o c c a s i o n a l l y found i n 
some d e p r e s s i o n s on the h i g h e r p a r t s of the F e l l Sandstone r i d g e . 
3.2 S o i l s 
Northumberland ejibraces a c o n s i d e r a b l e v a r i a t i o n i n s o i l t y p e s , 
many of which a r e d e r i v e d from b o u l d e r - c l a y and other d r i f t d e p o s i t s . 
S o i l s d e r i v e d d i r e c t l y from the u n d e r l y i n g s o l i d formations a r e much l e s s 
common. Only i n the lowlands o f the e a s t c o a s t do the s o i l s have a s i g - ' 
n i f i c a n t summer moisture d e f i c i t (average maximum p o t e n t i a l s o i l m oisture 
d e f i c i t > 100 mm.). The s o i l s of t h e uplands a r e g e n e r a l l y w i t h o u t a 
s i g n i f i c a n t summer s o i l moisture d e f i c i t (Avery e t a l , 1974). 
I n t h e v a l l e y o f the South Tyne l i g h t sands and sandy loams of 
the r i v e r t e r r a c e s and g l a c i a l outwash moraines f u r n i s h a r a b l e l a n d , where-
as the heavy loams of the b o u l d e r - c l a y and Ca r b o n i f e r o u s s t r a t a l i e under 
g r a s s i n the lower r e a c h e s , and rough p a s t u r e i n the upper p a r t s of the 
v a l l e y ( T r o t t e r and Ho l l i n g w o r t h , 1932a). 
The uplands o f the Roman Wall Country c a r r y deep to sh a l l o w 
loamy or c l a y e y s o i l s w i t h a wet, peaty s u r f a c e and impeded drainage o r 
continuous f l u s h i n g . These a r e a s s o c i a t e d w i t h deeper p e a t s o i l s and 
peaty-topped s o i l s o v e r l y i n g more p e r v i o u s s t r a t a . 
Over much of the C h e v i o t s , the Border h i l l s and the h i l l 
country e a s t of Redesdale, humic g l e y s , brown p o d z o l i c s o i l s , r a n k e r s and 
pe a t s o i l s aro t o be found. The p a r e n t m a t e r i a l i n c l u d e s s h a l e s , sandstones, 
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s l a t e s and igneous r o c k s and a s s o c i a t e d d r i f t d e p o s i t s . The a s s o c i a t i o n 
embraces moderately deep to s h a l l o w , stony, loamy s o i l s w i t h a wet p e a t y 
s u r f a c e , o f t e n over a t h i n i r o n pan* peaty-topped s o i l s w i t h impeded 
drai n a g e , t h i n peaty s o i l s over rock, and l o c a l l y much bare rock or s c r e e . 
On the h i g h e r p a r t s of the C h e v i o t H i l l s and the h i l l s o f the 
Border, upland p e a t ( b l a n k e t bog) s o i l s are t o be found i n a s s o c i a t i o n w i t h 
peaty-topped m i n e r a l s o i l s which are o f t e n s h a l l o w and stony. 
The F e l l Sandstone h i l l s , e a s t of the Wooler Water, c a r r y brown 
e a r t h s , a r g i l l i c brown e a r t h s , brown p o d z o l i c s o i l s and stagnohumic g l e y 
s o i l s . These a r e mainly d e r i v e d from g l a c i a l d r i f t , c h i e f l y b o u l d e r - c l a y 
and c o n s i s t of loamy, loamy-over-clayey or c l a y e y s o i l s , o f t e n stony and 
w i t h impeded dr a i n a g e . The same a s s o c i a t i o n i n c l u d e s peaty-topped s o i l s 
and b e t t e r d r a i n e d s o i l s , mainly stony, loamy s o i l s . 
S o i l s of the F e l l Sandstone outcrops are u s u a l l y d i s t i n c t l y 
p o d z o l i z e d , f r e q u e n t l y having a w e l l - d e v e l o p e d i r o n pan. 
I n the v a l l e y s of the T i l l and Wooler Water, podzols and brown 
e a r t h s have developed on f l u v i o - g l a c i a l d r i f t . i n c l u d e d i n the a s s o c i a t i o n 
are moderately deep or deep, w e l l - d r a i n e d , stony, c o a r s e , loamy and sandy 
s o i l s , and a s u b s u r f a c e pan may be p r e s e n t l o c a l l y . 
The uplands of Northumberland a r e p r i n c i p a l l y used f o r sheep 
farming, f o r e s t r y and s t o c k r e a r i n g , w i t h d a i r y i n g and l i m i t e d a r a b l e 
farming i n the v a l l e y s . 
3.3 C l i m a t e 
That p a r t of the Pennines which l i e s between the Stainmore 
d e p r e s s i o n and the Tyne gap, and i s known as the 'Alston Block' has been 
d e s c r i b e d (Manley, 1936) as the most c o n s i s t e n t l y e l e v a t e d and c h i l l y p a r t 
of England.' • However, w i t h the excex>tion of the C h e v i o t s , the Northumberland 
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h i l l s are g e n e r a l l y of lower e l e v a t i o n , and comparison of the r a i n f a l l 
( M e t e o r o l o g i c a l O f f i c e , 1961-68) and temperature ( M e t e o r o l o g i c a l O f f i c e , 1953) 
r e c o r d s suggests t h a t the c l i m a t e i s l e s s s e v e r e . The c l i m a t e o f the 
Northumberland uplands does not vary g r e a t l y , although r a i n f a l l i s s l i g h t l y 
h i g h e r i n the more e l e v a t e d and western p a r t s of the county. 
F i g . 2 g i v e s the mean monthly and annual r a i n f a l l f i g u r e s f o r 
the p e r i o d 1961-68 f o r the f o l l o w i n g s t a t i o n s : 
S t a t i o n N.G.R. A l t i t u d e (m.) 
H a l t w h i s t l e NY 681640 122 
Spadeadam NY 599720 274 
Old Water NY 590533 302 
Harwood NZ 000903 235 
Goldscleugh NT 913233 305 
Linhope NT 963160 226 
C h i l l i n g h a m Barns NU 052262 70 
Where r e c o r d s a r e a v a i l a b l e , the mean annual r a i n f a l l f o r the 
t h i r t y - f i v e y e a r p e r i o d ending i n 1950 i s a l s o g i v e n . 
H a l t w h i s t l e i s the n e a r e s t r a i n f a l l s t a t i o n t o F e l l e n d Moss 
(1.5 km. to the s o u t h ) , but i s some 108 m. lower i n a l t i t u d e . Spadeadam 
and Old Water a r e the next n e a r e s t s t a t i o n s , both being s l i g h t l y h i g h e r 
above s e a l e v e l . A l l t h r e e a r e thus shown f o r comparison and i t may be 
s a f e l y assumed t h a t the r a i n f a l l f o r F e l l e n d Moss l i e s somewhere between 
the H a l t w h i s t l e and Spadeadam f i g u r e s . 
Harwood s t a t i o n , on the o t h e r hand, i s 3.7 km. t o the e a s t o f 
Steng Moss and only 64 m. lower i n a l t i t u d e , so t h a t the r a i n f a l l f o r Steng 
Moss i s l i k e l y to be f a i r l y s i m i l a r . The n e a r e s t s t a t i o n s to Broad Moss 
are Goldscleugh (5.3 km north-west, 90 m. lower) and Linhope (5.3 km. 
south, 170 m. l o w e r ) . I t might t h e r e f o r e be concluded t h a t Broad Moss 
- 20 -
Fig. 2 Rainfall f igures fo r selected stations. 
Scale Mean monthly rainfall 1961-1968 Mean annual rainfal l 
mm. J F R 5 A M J J A S 0 N D (mm.) 
I9S6-I950 I96M968 150 
Haltwhistle 1056 
150 
Spadeadam 129/ 
150 
Old l a t e r 1029 IsSl 
!50 
narwood 936 913 
150 
Linhope 1033 105 
150 
pa 9230 1261 uoldscieugh 
150 
Ohillingham 717 708 
Earns 
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should be a l i t t l e w e t t e r than t h e s e two s t a t i o n s , because of i t s g r e a t e r 
a l t i t u d e , but i t l i e s i n the r a i n shadow of Hedgehope H i l l and The C h e v i o t 
which might o f f s e t the a l t i t u d i n a l e f f e c t somewhat. 
U n f o r t u n a t e l y , r a i n f a l l f i g u r e s f o r the F e l l Sandstone h i l l s , 
between the Wooler Water and the c o a s t , a r e not a v a i l a b l e . Consequently 
the f i g u r e s f o r C h i l l i n g h a m Barns are shown, but are almost c e r t a i n l y lower 
than t r u e f i g u r e s f o r C a m p h i l l Moss, because of t h e a l t i t u d e d i f f e r e n c e 
(134 m.). 
Averages of temperature f o r the uplands of Northumberland, as 
r e p r e s e n t e d by the r e c o r d f o r Bellingham, are g i v e n below i n Table 1. 
T a b l e 1: Mean monthly temperature (°C) f o r 1921-50 a t 
Bellingham. N.G.R. NY 803919 . 259 m.O.D. (Met. o f f i c e , 
1953). 
J F M A M J J A £ O N P_ Year 
1.7 2.1 3.9 6.0 9.1 12.1 13.9 13.3 11.1 7.8 4.3 2.5 7.3 
The average d u r a t i o n of the growing season i n the Northumberland 
uplands i s g i v e n as 200 days; from 2 1 s t A p r i l to 7th November' ( M i n i s t r y of 
A g r i c u l t u r e , F i s h e r i e s and Food, 1976). 
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CHAPTER 4 
THE HISTORICAL BACKGROUND 
Man's a r r i v a l i n Northumberland was c o m p a r a t i v e l y l a t e . During the 
M e s o l i t h i c p e r i o d s m a l l groups of people p o s s e s s i n g a technology a s s o c i a t e d 
w i t h the T a r d e n o i s i a n stone i n d u s t r y (Buckley, 1925) moved up from the*-
e a s t e r n f l a n k s of the Pennines, by the c o a s t a l grounds a t Newbiggin, 
Bamburgh, and Budle Bay, to e s t a b l i s h themselves i n the Tweed v a l l e y , 
p robably by the f i f t h m i l l e n i u m B.C. No p e n e t r a t i o n o f the Northumberland 
uplands by these h u n t e r - f i s h e r s i s known a t the moment, and i n any event 
such s p a r s e and s m a l l communities would have had but l i t t l e impact upon th e 
upland environment. 
S c a t t e r e d f i n d s i n d i c a t e the northward spread of N e o l i t h i c c u l t u r e s 
i n t o Northumberland, perhaps as e a r l y as 4000 B.C. These immigrants brought 
w i t h them a knowledge of mixed farming and thus the p o t e n t i a l f o r a more 
s e t t l e d way of l i f e . However, they do not appear t o have p e n e t r a t e d the 
uplands t o any g r e a t degree. Most o f t h e i r remains, p a r t i c u l a r l y of stone 
axe-heads, some of which are of the type manufactured i n G r e a t Langdale, 
Cumbria, are t o be found i n the c o a s t a l lowlands or i n the c e n t r a l and 
lower reaches of the r i v e r v a l l e y s (Stone and W a l l i s , 1951 ; Jobey, 1961a; 
F e l l , 1964). 
The p r a c t i c e of r a i s i n g l a r g e s e p u l c h r a l monuments over c o l l e c t i v e 
b u r i a l s or cremations i s , i n Northumberland, a f e a t u r e of the N e o l i t h i c 
c u l t u r e s ( P i g g o t t , 1954). Although only one has been confirmed as N e o l i t h i c 
by e x c a v a t i o n (near Ford i n the north-west of the c o u n t y ) , t h e r e a r e a 
number o f long s t o n e - b u i l t c a i r n s forming p a r t of a s m a l l s e r i e s s t r e t c h i n g 
from Y o r k s h i r e to B a n f f s h i r e , which may be r e l a t e d to t h e unchambered long 
barrows of England and thus a s s i g n e d t o the N e o l i t h i c p e r i o d . The s c a r c i t y 
of r e l i c s (other than stone-axes and f l i n t s ) l e f t behind by N e o l i t h i c 
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c u l t u r e s i n Northumberland suggests t h a t , i n t h e i r time, the county was 
s p a r s e l y populated. 
S h o r t l y a f t e r the beginning o f the second m i l l e n i u m B.C. t h e so-
c a l l e d "Beaker f o l k ' began to c o l o n i s e the a r e a . They can be t r a c e d i n 
the a r c h a e o l o g i c a l r e c o r d by the d i f f e r e n t b u r i a l r i t e s which, i n the 
absence o f c l e a r l y r e l a t e d h a b i t a t i o n s i t e s , continue to form a c o n s i d e r a b l e 
p r o p o r t i o n of the evidence f o r t h e i r p r e s e n c e . T h e i r i n d i v i d u a l inhuma-
t i o n s a r e con t a i n e d w i t h i n simple graves or s t o n e - l i n e d c i s t s , covered by. 
a l a r g e capstone and sometimes w i t h the a d d i t i o n of a round mound or c a i r n . 
Such b u r i a l s are o c c a s i o n a l l y accompanied by a c h a r a c t e r i s t i c v e s s e l known 
as a Beaker. I n o t h e r i n s t a n c e s the b u r i a l s a r e accompanied by a pot o f 
d i f f e r e n t form known as a Food V e s s e l (e.g. Jcbey, 1961b, 1975). E v e n t u a l l y 
the r i t e of cremation became the common p r a c t i c e , the remains being de-
p o s i t e d i n C i n e r a r y Urns or simple p i t s i n the ground and o c c u r r i n g as 
interments i n b u r i a l mounds w i t h low stone r i n g s , or grouped i n t o ceme-
t e r i e s (Feachem, 1965). 
Although a s t o n e - u s i n g economy was s t i l l dominant d u r i n g the i n i t i a l 
p e r i o d o f Beaker f o l k immigration, i n n o v a t i o n s from abroad l e d to the 
adoption of bronze as the p r i n c i p a l m a t e r i a l f o r t o o l s and weapons, and 
gave r i s e to the term 'Bronze Age' to d e s c r i b e the p e r i o d . 
A s m a l l number of c i s t b u r i a l s i n the county have had r i t u a l cups 
or r i n g s i n s c r i b e d on the stone s l a b s themselves or on a v o t i v e s l a b de-
p o s i t e d w i t h the b u r i a l , thus g i v i n g , i n agreement w i t h evidence from 
elsewhere (Hadingham, 1974) a g e n e r a l c o n t e x t for> the 'cup and r i n g ' 
markings t h a t appear i n numbers on the more e a s i l y worked ro c k s of the 
a r e a , by the second m i l l e n i u m B.C. Such markings a r e v i r t u a l l y absent 
from the l e s s workable r o c k s of the C h e v i o t s , but occur a t i n t e r v a l s along 
the a r c of the F e l l Sandstone. 
W h i l s t the p r e c i s e o r i g i n and purpose o f some of the s t a n d i n g sto.ie 
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c i r c l e s t o be found i n t h i s country remains u n c e r t a i n , i t i s l i k e l y t h a t 
the unembanked stone c i r c l e s belong t o the Bronze Age, and the second 
m i l l e n i u m B.C. i n general. (Feachem, 1 9 6 5 ; B u r l , 1 9 7 6 ) . Two c i r c l e s o f 
l a r g e diameter may be found i n Northumberland. That a t the Threestone 
Burn i n the Cheviots c o n s i s t s of a c i r c l e of t h i r t e e n stones, i s a p p r o x i -
mately 3 1 metres i n diameter, and j u s t over one k i l o m e t r e t o the south-
east o f Broad Moss. Another large c i r c l e may be found beyond Hethpool i n 
the College v a l l e y . 
At t h i s p o i n t i t may be worth making a s p e c i a l note o f the remains 
known as 1 c a i r n f i e l d s ' , since they occur i n close p r o x i m i t y t o a t l e a s t 
one p o l l e n a n a l y s i s s i t e . Camp H i l l Moss. 
T y p i c a l l y they are assemblages o f small stone mounds, and occur i n 
many upland areas (Ashbee, 1 9 5 7 ; Graham, 1 9 5 7 ; Feachem, 1 9 7 3 ) . I n 
Northumberland there are many instances where one or more l a r g e c a i r n s , 
e s t a b l i s h e d as s e p u l c h r a l monuments by form or excavation, l i e adjacent t o 
or are s i t u a t e d w i t h i n c a i r n f i e l d s (Jobey and T a i t , 1 9 6 6 ; Jobey, 1 9 6 8 ) . 
However, smaller c a i r n s , c. 2 Js -5 metres diameter, commonly la c k grave 
goods o r s k e l e t a l remains, and i n c r e a s i n g numbers have been ascribed t o 
stone clearance d u r i n g the process o f c u l t i v a t i o n . Even i f t h i s proves 
t o be the case, the problem o f t h e i r age s t i l l remains. 
Carbonized m a t e r i a l from a l a r g e c a i r n on Sandyford Moor, con-
t a i n i n g Beaker b u r i a l s , y i e l d e d a radiocarbon date o f 1 6 7 0 ± 50 b.c. This 
c a i r n i s s i t u a t e d amongst a l a r g e number o f small c a i r n s which were not 
o f s e p u l c h r a l o r i g i n . Carbonized m a t e r i a l from a smaller c a i r n , apparently 
covering a grave e a r l i e r than the Beaker p e r i o d , y i e l d e d a date of 
2 8 9 0 ± 9 0 b.c. (Jobey, 1 9 6 8 ) . One cannot be c e r t a i n , however, t h a t the 
s e p u l c h r a l c a i r n s were contemporaneous w i t h c a i r n s a t t r i b u t e d t o f i e l d 
clearance a c t i v i t i e s . 
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Although c a i r n f i e l d s may sometimes be l o c a t e d i n close p r o x i m i t y 
t o known settlement s i t e s of presumed I r o n Age and Romano-British c o n t e x t , 
as a t Witchy Neuk (Wake, 1 9 3 9 ) or on Brough Law (Jobey, 1 9 7 1 ) , t h i s can-
not be shown t o be a r e g u l a r occurrence. Indeed, on the d i s t r i b u t i o n as 
at present known, the major c o n c e n t r a t i o n and c e r t a i n l y the l a r g e s t groups 
are t o be found on the poorer s o i l s o f the F e l l Sandstone Group t o the 
I 
east o f the T i l l , where, as compared w i t h the Cheviot f o o t h i l l s , Romano-
B r i t i s h settlements are t h i n on the ground and known Iron-Age s i t e s are 
confined t o the scarps s u i t a b l e f o r defence (Jobey, 1 9 6 4 j 1 9 6 5 ) . I t 
should be noted t h a t these are areas where surface land stones are 
probably more p r o l i f i c i n the f i r s t instance and there are numbers o f 
modern clearance mounds o f considerable s i z e . 
Camp H i l l Moss was chosen as a s i t e f o r a p o l l e n a n a l y s i s study, 
p a r t l y because i t i s e n c i r c l e d by c a i r n f i e l d s o f the type i n q u e s t i o n . 
By sampling the s o i l beneath c a i r n s and producing a dated p o l l e n diagram 
from the peat d e p o s i t , i t was hoped t o throw some l i g h t upon t h e i r o r i g i n s . 
The r e s u l t s o f t h i s i n v e s t i g a t i o n are discussed i n Chapter 8 . Carbonized 
m a t e r i a l obtained from beneath one o f the c a i r n s by Mr. G. Jobey o f 
Newcastle U n i v e r s i t y was radiocarbon dated t o 1 6 9 0 ± 9 0 b.c. 
By the middle o f the f i r s t m i l l e n i u m B.C. C e l t i c immigrants from 
the c o n t i n e n t had brought a knowledge of i r o n - w o r k i n g t o t h i s country. 
Although the p r e c i s e stages o f t h e i r a r r i v a l i n Northumberland have y e t 
t o be e s t a b l i s h e d , t h e r e are a l a r g e number o f settlements and f o r t i f i e d 
s i t e s i n the county which may be placed i n the Pre-Roman I r o n Age o f the 
l a s t few c e n t u r i e s B.C. and before the a r r i v a l of the Romans around A . D . 8 0 . 
The e a r l i e s t o f these s e t t l e m e n t s , which may perhaps date back t o 
the seventh century B.C., are the timber b u i l t homesteads and settlements 
i n which the t r a d i t i o n a l round stone houses are enclosed w i t h i n timber 
palisades. Such s i t e s have a widespread d i s t r i b u t i o n and i n the Cheviot 
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f o o t h i l l s extend up t o and- over the 350 m. contour (.'Jobey, 1 9 6 6 a ) . 
Occasionally palisaded enclosures are superseded by more substan-
t i a l l y c o n structed settlements and h i l l f o r t s . I n some insta n c e s , such a s 
the settlement on Ingram H i l l i n the Breamish v a l l e y (Jcbey, 1 9 7 1 ) , 
palisades were replaced by d i t c h and w a l l or rampart, p o s s i b l y by the 
f i f t h century B.C. Sometimes a d d i t i o n a l defences i n the form o f a s e r i e s 
of w a l l s or ramparts and d i t c h e s were constructed. Generally, these 
settlements and h i l l f o r t s , whether possessing u n i v a l l a t e or m u l t i v a l l a t e 
defences, seldom exceed an acre i n i n t e r n a l area, and i n terms o f i n t e r n a l 
accommodation are comparable w i t h the l a r g e r p a l i s a d e d s e t t l e m e n t s . A 
notable exception i s the h i l l f o r t on Yeavering B e l l , on the n o r t h side o f 
the Cheviots. This i s the l a r g e s t h i l l f o r t i n Northumberland, and must 
have served as a centre f o r the immediate area. A s t r o n g stone w a l l 
encloses an area o f t h i r t e e n acres, w i t h i n which one hundred and t h i r t y 
h u t s i t e s have been noted (Jobey, 1 9 6 5 ) . 
The m a j o r i t y of h i l l f o r t s and p a l i s a d e d settlements o f Northumberland 
are s i t u a t e d around the f o o t h i l l s o f the Cheviots and along the scarp o f 
the F e l l Sandstone h i l l s . 
P a s t o r a l a c t i v i t i e s must have played a s i g n i f i c a n t p a r t i n the 
economy, but the general absence of f a u n a l m a t e r i a l renders any assessment 
of the composition o f f l o c k s and herds impossible ( C u n l i f f e , 1 9 7 4 ) . Cul-
t i v a t i o n was by no means neglected as saddle and r o t a r y querns found a t 
many s i t e s between West Brandon, Durham t o the south (Jobey, 1 9 6 2 ) , and 
Harehope, Peeblesshire t o the n o r t h (Feachem, 1 9 6 2 ) , have shown. A s i t e 
a t Huckhoe, Northumberland (Jobey, 1 9 5 9 ) has also provided evidence o f 
what could be i n t e r p r e t e d as a f o u r - p o s t granary. Nevertheless, the 
economy seems t o have been more p a s t o r a l l y o r i e n t a t e d than contemporaneous 
economies i n southern B r i t a i n . 
- 2 7 ~ 
The Roman conquest, which overwhelmed southern B r i t a i n i n A.D .43 , 
d i d not reach the n o r t h u n t i l about t h i r t y years l a t e r , and only i n 
A . D . 7 9 - 8 Q was Northumberland conquered. The g a r r i s o n i n g o f the n o r t h was 
based upon roads running from York t o the Tyne, and from Chester t o the 
Solway, i . e . t o the east and west of the Pennines r e s p e c t i v e l y . Transverse 
roads crossed the Pennines w i t h the o b j e c t o f c o n t r o l l i n g movement and 
i s o l a t i n g or i m m o b i l i s i n g the t r i b e s and t h e i r s u b - d i v i s i o n s (Frere, 197-1) . 
Of the cross-routes, the Tyne Gap was the ea s i e s t and s h o r t e s t and also the 
l a s t t o the south of the t r a c k l e s s moorlands o f the Cheviots and southern 
Scotland. The Stanegate was thus o f s p e c i a l s t r a t e g i c value and was from 
the f i r s t , w e l l defended by t e r m i n a l f o r t s a t Corbridge and C a r l i s l e and 
int e r m e d i a t e s a t Chesterholm (Vindolanda) and Nether Denton. 
I n the years between A.D. c . 8 0 - c , 1 2 5 timber b u i l d i n g s were con-
s t r u c t e d a t Vindolanda, occupying a t l e a s t f o u r acres and probably housed 
an i n f a n t r y b a t t a l i o n one thousand s t r o n g , s e r v i n g on the Stanegate 
f r o n t i e r . There has been no t r a c e o f Hadrianic occupation a t Vindolanda, 
which suggests t h a t the g a r r i s o n moved t o Housesteads when the Wall was 
b u i l t , l e a v i n g the s i t e deserted. A new f o r t was con s t r u c t e d e a r l y i n the 
t h i r d century, and thenceforward the s i t e was continuously occupied and an 
extensive c i v i l i a n s e t t l ement grew up on the west si d e . The growth o f 
c i v i l i a n settlements o u t s i d e Roman f o r t s seems t o have been the norm and, 
i n a d d i t i o n t o the la r g e m i l i t a r y g a r r i s o n , the presence o f a s u b s t a n t i a l 
c i v i l i a n p o p u l a t i o n must be taken i n t o account when c o n s i d e r i n g the h i s t o r y 
o f the no r t h e r n f r o n t i e r (Richmond, 1 9 5 8 ) . 
I n the years between A.D.80 - 8 4 , Roman armies under the governorship 
o f Gnaeus J u l i u s A g r i c o l a pressed on i n t o Scotland and e s t a b l i s h e d a 
le g i o n a r y f o r t r e s s as f a r n o r t h as I n c h t u t h i l l . S h o r t l y a f t e r w a r d s , more 
v i t a l Roman i n t e r e s t s on the c o n t i n e n t compelled the r e d u c t i o n o f the 
g a r r i s o n o f B r i t a i n , and t h i s i n t u r n meant t h a t i n s u f f i c i e n t troops 
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remained t o encompass the occupation of Scotland. The evacuation took 
place i n s e v e r a l stages u n t i l f i n a l l y the Emperor Hadrian e s t a b l i s h e d a 
new f r o n t i e r along the Tyne-Solway isthmus and marked i t by the b u i l d i n g 
of the W a l l , begun i n A.D . 122 . I t s t r e t c h e d from Wallsend i n the east t o 
Bowness on the Solway estuary, i n the west and f o r much of i t s l e n g t h ran 
along the ridges t o the n o r t h of the Tyne Gap. P o s i t i o n e d along i t are 
f o r t s , m i l e c a s t l e s ( f o r t l e t s evenly spaced along the W a l l , a Roman m i l e 
apart) and t u r r e t s , two between each m i l e c a s t l e . A road, the M i l i t a r y Way, 
runs along behind the Wall and i s guarded t o the south by a wide d i t c h , 
f l a n k e d by mounds, known as t h e Vallum. 
While one o f the purposes of the Wall was t o d e f i n e the f r o n t i e r o f 
the province and debar r a i d s from the n o r t h , and i n the long run t o provide 
peaceful c o n d i t i o n s f o r economic development i n the r e g i o n behind i t , 
another was c e r t a i n l y t o prevent j o i n t a c t i v i t y by the B r i g a n t i a n s and the 
t r i b e s t o the n o r t h ( B i r l e y , 1 9 6 1 ; Frere, 1 9 7 4 ) . 
Roman m i l i t a r y occupation o f Northumberland seems t o have seen an 
end t o the s t r o n g h i l l f o r t defences o f the C e l t i c t r i b e s . Stone-walled 
settlements o f round stone houses, dated from the second t o f o u r t h c e n t u r i e s 
A.D. became widespread (Jobey, 1 9 6 6 b ) . Although these are normally s i t - • 
uated i n non-defensive p o s i t i o n s , they may be found o v e r l y i n g e a r l i e r 
abandoned defences such as a t Greaves Ash (Jobey, 1 9 6 4 ) or Alnham Castle 
H i l l (Jobey, 1 9 6 5 ) . Though the number o f quernstones found on such s e t t l e -
ments t e s t i f i e s t o some arable farming, the p a t t e r n o f a g r i c u l t u r e has not 
s u r v i v e d i n t h i s area, but an i n d i c a t i o n o f the economic base i s given by 
the small paddocks and stockyards of these s e t t l e m e n t s . 
On t h e death o f Hadrian i n J u l y 1 3 8 the succession passed t o 
Antoninus Pius ( 1 3 8 - 1 6 1 ) . The change o f emperor i n i t i a t e d a change o f 
f r o n t i e r p o l i c y i n B r i t a i n . Hadrian's Wall was abandoned and, a f t e r the 
reconquest o f the Lowlands, a new b a r r i e r b u i l t of t u r f was erected across 
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the Clyde-Forth isthmus. F o r t s a t Risingham and High Rochester, t o g e t h e r 
w i t h a number o f other f o r t l e t s along Dere S t r e e t were occupied, w h i l s t 
the f o r t s o f Hadrian's Wall were l e f t under care and maintenance. 
The Antonine Wall was destroyed around A.D. 182 - 183 a f t e r an 
u p r i s i n g o f the nor t h e r n t r i b e s and ten years l a t e r Hadrian's Wall was 
abandoned and p a r t l y destroyed, only t o be r e b u i l t by Severus between 
A.D .205 - 2 0 8 . There was a f u r t h e r u p r i s i n g i n A.D .367 when outposts and 
Wall f o r t s were overwhelmed, but the l e g i o n a r y f o r t s were h e l d . . Order 
q u i c k l y r e t u r n e d , but by A.D .410 the troops had gone t o defend Rome and 
th e r e f o l l o w e d a p e r i o d o f p o l i t i c a l confusion. 
The withdrawal o f the Roman m i l i t a r y and c i v i l c o n t r o l of B r i t a i n 
by the e a r l y f i f t h century opened the way f o r new immigrants o f Germanic 
o r i g i n , known as Angles o f Saxons or l a t e r , E n g l i s h . They seem t o have 
occupied f i r s t the east c o a s t a l areas, and then penetrated and s e t t l e d 
along the f e r t i l e r i v e r v a l l e y s . The upland areas o f Northumberland were 
not immediately d e s i r a b l e since they were unsuited t o arable farming, and 
throughout the Anglo-Saxon p e r i o d , from the s i x t h t o the mid-eleventh cen-
t u r i e s , seem t o have been t h i n l y s e t t l e d and t o have contained a l a r g e l y 
C e l t i c - s p e a k i n g p o p u l a t i o n . 
I n the l a t e n i n t h century V i k i n g s e t t l e r s from Scandinavia began t o 
colonise Northumberland, and' from the end o f the n i n t h century t o the Norman 
conquest, the uplands were p o l i t i c a l l y debatable land fought over by the 
Scots and the V i k i n g s . 
Under Henry I ( 1 1 0 0 - 1 1 3 5 ) , Norman f a m i l i e s began t o acquire lands 
i n Northumberland and t o b u i l d c a s t l e s and found boroughs and r e l i g i o u s 
houses. For much of the f i r s t h a l f of the Middle Ages the southern two-
t h i r d s o f the county l a y w i t h i n ' t h e semi-autonomous l i b e r t i e s o f Redesdale 
and Tynedale where the king's w r i t d i d not run. From e a r l y i n the t w e l f t h 
century u n t i l 1296 when i t was acquired by the crown, Redesdale was i n the 
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possession o f the de U m f r a v i l l e s , who administered i t from t h e i r c a s t l e 
a t Elsdon and l a t e r from H a r b o t t l e Castle. 
Tynedale, o f which the a d m i n i s t r a t i v e centre was Wark-on-Tyne, was 
granted t o the S c o t t i s h kings i n 1 1 5 7 , and remained i n S c o t t i s h hands u n t i l 
the d e p o s i t i o n of John B a l l i o l by Edward I i n 1 2 9 6 (N.C.H.XV,1940). I n 
t h a t year, a f t e r a long s p e l l o f peace or. the Border, Edward I declared 
war against Scotland which was t o continue i n t e r m i t t e n t l y u n t i l 1 6 0 3 , and 
i n e f f e c t the extreme n o r t h of England became a m i l i t a r y zone, w i t h f r e -
quent r a i d i n g t a k i n g place on both sides o f the border, which can h a r d l y 
have aided economic and s o c i a l development. Indeed, some v i l l a g e s were 
reduced i n s i z e . 
By c o n t r a s t , more s e t t l e d p o l i t i c a l c o n d i t i o n s developed d u r i n g the 
seventeenth century, and w i t h t h e advent o f the a g r i c u l t u r a l r e v o l u t i o n i n 
the e i g h t e e n t h , the r u r a l economy of Northumberland saw a good deal o f 
improvement. 
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CHAPTER 5 
STENG MOSS 
5 . 1 I n t r o d u c t i o n 
Steng Moss (N.G.R. NY 9 6 5 9 1 3 ) l i e s a t c. 305 ra. O.D., i s a p p r o x i -
mately 3 . 5 km. t o the south east of the v i l l a g e o f Elsdon, and overlooks 
the Elsdon Burn, a t r i b u t a r y o f the Rede. At i t s l a r g e s t e x t e n t i t 
measures c. 1 . 2 km. x 0 . 9 km., but the south-eastern p a r t has been d i s t -
urbed by a f f o r e s t a t i o n (see F i g . 4 ) and the s t r a t i g r a p h y o f t h i s p a r t was 
not examined. The surface v e g e t a t i o n i s dominated by Eriophorum vaginatum, 
Calluna. v u l g a r i s and Sphagnum spp., w i t h Polytrichum commune, E r i c a 
t e t r a l i x , Drosera r o t u n d i f o l i a , Andromeda p o l i f o l i a , and D a c t y l o r h i z a 
f u c h s i i present. 
Bronze Age, I r o n Age and Romano-British remains are abundant i n the 
surrounding area, the c l o s e s t s i t e being the I r o n Age/Romano-British 
se t t l e m e n t a t Manside Cross (Jobey, 1 9 6 5 ) 2 . 1 km. t o the north-east. 
5 . 2 S t r a t i g r a p h y 
Two l i n e t r a n s e c t s were l a i d out across the moss; t r a n s e c t A along 
o o a d i r e c t i o n 135 from g r i d n o r t h , and t r a n s e c t B a t 5 5 . 5 , using stakes 
at 4 0 m. and 20 m. i n t e r v a l s r e s p e c t i v e l y . The two t r a n s e c t s i n t e r s e c t e d 
a t a p o i n t 180 m. from the north-west end o f t r a n s e c t A, and 140 m. from 
the north-east end o f t r a n s e c t B (Fi g . 4 ) . A Dumpy l e v e l was used t o d e t e r -
mine the surface p r o f i l e o f the moss along the t r a n s e c t s and the s t r a t i -
graphy was i n v e s t i g a t e d using a Russian-type of peat borer. The deepest 
p a r t o f the moss ( 7 . 3 5 m.) was found t o be a t 180 m. along t r a n s e c t B. 
The bottom o f the moss was d i f f i c u l t t o penetrate w i t h the peat 
b o r e r , and consisted mostly o f grey-brown sandy m a t e r i a l , p o s s i b l y the 
weathered upper p a r t o f the sandstones o f the Lower Limestone Group which 
u n d e r l i e the moss. Above t h i s t h e re i s a considerable depth o f peat con-
t a i n i n g abundant remains of Phragmites coi.Kiunis w i t h occasional fragments 
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o f wood and Equisetum stems, and seeds of Menyanthes t r i f o l i a t a . 
I t would appear t h a t a fen c a r r stage of development p e r s i s t e d f o r 
some time before t r u l y ombrogenous crrowth of peat occurred. At the top 
of the Phragmites peat there i s commonly a t h i n band o f amorphous peat, 
above which Sphagnum/Eriophorum peat predominates. Small pieces o f wood 
and Calluna are present i n t h i s l e v e l , although the wood i s absent above 
about 1 . 2 m. below the surface. The top metre o f peat i s l a r g e l y composed 
of Eriophorum w i t h some Sphagnum. 
F i g . 6 a shows t h a t the moss r e s t s i n two depressions on e i t h e r side 
o f a low sub-surface r i d g e and, although the fen peat extends over t h e 
r i d g e from one t o the o t h e r , i t i s p o s s i b l e t h a t peat growth may have been 
i n i t i a t e d independently i n each, and t h a t as peat growth progressed the 
two areas coalesced t o form one bog. 
The s t r a t i g r a p h y of the core s i t e was as f o l l o w s : -
Depth o f Peat (cm.) 
0 - 1 0 7 Medium-brown Eriophorum peat. 
108 - 136 Light-brown Eriophorum peat w i t h Sphagnum. 
137 - 3 2 0 Medium-brown Eriophorum/Sphagnum peat with' some 
Calluna fragments and small pieces o f wood. H_ 
3 2 1 - 3 4 0 U n d i f f e r e n t i a t e d , s l i g h t l y f i b r o u s peat. 
3 4 1 - 5 4 4 Light-medium grey-brown Phragmites p e a t w i t h pieces 
o f wood and abundant Menyanthes seeds. 
5 4 5 - 7 1 0 Dark-brown Phragmites peat w i t h some small fragments 
o f wood. 
7 1 1 - 7 3 5 Khaki-coloured Phragmites peat w i t h some small pieces 
of wood and a small amount o f m i n e r a l matter. 
7 3 6 Sandy m i n e r a l m a t e r i a l . 
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5 • 3 C o l l e c t i o n of P o l l e n and Radiocarbon Samples 
I t was decided t o sample the peat i n monolith form by d i g g i n g a p i t 
a t the s e l e c t e d s i t e (stake B180) and c u t t i n g samples from the s i d e . This 
proved t o be p o s s i b l e f o r 1 . 5 5 m. o f peat before seepage o f water from the 
sides of the p i t prevented f u r t h e r progress. The peat was taken i n over-
la p p i n g blocks approximately 25 x 25 x 25 cm., r e t u r n e d t o the l a b o r a t o r y , 
and cut i n t o s l i c e s one centimetre t h i c k , from which a one cubic centimetre 
sample was taken f o r p o l l e n a n a l y s i s . This l e f t enough m a t e r i a l i n each 
one centimetre l e v e l f o r a radiocarbon assay should i t be r e q u i r e d . 
The remaining s e c t i o n o f peat was sampled w i t h the Russian bo r e r 
using m u l t i p l e shot borings down t o 4 m. and s i n g l e shot from 4 m. t o 
7 . 3 5 m. Four cores were taken a t each 5 0 cm. i n t e r v a l from 1 . 5 m. t o 
4 . 0 m. One o f each f o u r was used f o r the p o l l e n a n a l y s i s , w h i l s t the ot h e r 
t h r e e were s t o r e d i n h a l f - c y l i n d r i c a l p l a s t i c c o n t a i n e r s . These c o n t a i n e r s , 
each . 51 cm. long, were sealed i n polythene bags and s t o r e d a t 4°C t o pre-
vent b a c t e r i a l and f u n g a l contamination, u n t i l they should be r e q u i r e d . 
The m o n o l i t h s l i c e s o f peat from 0 - 1 . 5 5 m. were s t o r e d i n boxes, also a t 
4°C. 
The l a b o r a t o r y techniques used t o prepare and count the samples are 
described i n Chapter 2 . The macro remains, r e t a i n e d a f t e r sodium hydroxide 
treatment, were examined using a low power b i n o c u l a r microscope (x 10 -
x 70 m a g n i f i c a t i o n ) . This examination allowed a more d e t a i l e d d e s c r i p t i o n 
o f the s t r a t i g r a p h y , as f o l l o w s : -
Depth (cm.) 
0 - 7 2 Sphagnum/Eriophorum peat w i t h occasional Calluna 
remains. 
73 - 9 8 Sphagnum/Eriophorum peat. 
9 9 - 1 0 8 Sphagnum/Eriophorum peat w i t h occasional Calluna 
remains. 
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109 - 162 Sphagnum/Eriophorum peat 
163 - 182 Sphagnum/Ericphorum peat w i t h occasional Calluna 
remains. 
183 - 1 9 4 Sphagnum peat. 
195 - 3 4 6 Sphagnum/Eriophorum peat w i t h occasional Calluna 
remains. 
347 ~ 5 7 6 H i g h l y h u m i f i e d peat w i t h monocotyledon and wood 
remains. . 
Below 5 7 6 No samples prepared. 
The completed p o l l e n diagram (Figs. 7a, 7b and 7c) was examined 
and t e n l e v e l s were s e l e c t e d f o r radiocarbon d a t i n g . 25 x 25 x 1 cm. 
samples were a v a i l a b l e f o r seven o f these l e v e l s , b u t the remaining three 
had t o be taken from m u l t i p l e shot cores by c a r e f u l l y matching up the 
p o l l e n spectra i n each one w i t h the e q u i v a l e n t l e v e l on the p o l l e n diagram. 
Three samples, f i v e centimetres t h i c k , were used f o r each l e v e l concerned, 
t o p r o v i d e enough m a t e r i a l f o r a radiocarbon assay.' 
A l l the peat samples used f o r radiocarbon d a t i n g were d r i e d i n an 
oven a t 100°C f o r 24 hours before being sent f o r d a t i n g . Levels 6 3 , 1 5 3 , 
1 8 2 , 2 1 4 and 2 5 8 cm. were sent t o t h e S c o t t i s h Research and Reactor Centre 
a t East K i l b r i d e , w h i l s t l e v e l s 3 3 , 6 6 , 8 4 , 9 2 and 1 1 8 cm. were sent t o 
the Radiocarbon Dating Laboratory a t Cambridge U n i v e r s i t y . 
Radiocarbon dates f o r seven samples have so f a r been obtained. 
Peat from the f i v e l e v e l s assayed a t the S c o t t i s h Research and Reactor 
Centre were given an a c i d pre-treatment. The Cambridge Radiocarbon Dating 
Laboratory estimated t h r e e dates each f o r l e v e l s 8 4 cm. and 1 1 8 cm. using 
a c i d , a l k a l i and water pre-treatments. The dates used i n the t e x t are 
those from samples which were given an a c i d pre-treatment. 
Results o f the radiocarbon assays are shown i n Table 2 . The assay 
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dates have beer, c o r r e c t e d u s i n g t a b l e s given by McKerrel.l ( 1 9 7 5 ) , i n 
which s t a n d a r d 5 5 6 8 C dates are converted to t r e e - r i n g c a l e n d a r y e a r s . 
To f a c i l i t a t e comparison w i t h other diagrams and a r c h a e o l o g i c a l d a t a , the 
d a t e s shown on the p o l l e n diagrams are c o n v e n t i o n a l 5 5 6 8 d a t e s . The 
range g i v e n f o r a l l dates i s t h a t of one s t a n d a r d d e v i a t i o n . U n c o r r e c t e d 
dates a r e g i v e n i n the d i s c u s s i o n , but where the dates f a l l w i t h i n the 
h i s t o r i c a l p e r i o d , t r e e - r i n g c a l e n d a r dates are shown i n b r a c k e t s . 
I n order t o c a l c u l a t e the r a t e s o f p e a t formation, the c o r r e c t e d 
dates have been used (Table 3 ) . 
5 . 4 I n t e r p r e t a t i o n of the P o l l e n Diagram 
I t has been common p r a c t i c e to d e s c r i b e p o l l e n diagrams i n terms 
of Godwin's ( 1 9 4 0 ) sequence of p o l l e n assemblage zones. West ( 1 9 7 0 ) 
p o i n t e d out t h a t d e t a i l e d c o r r e l a t i o n based on p o l l e n assemblage zones 
between d i s t a n t a r e a s i s not always p o s s i b l e because of the d i f f e r i n g 
e x p r e s s i o n of v e g e t a t i o n a l h i s t o r y i n d i f f e r e n t g e o g r a p h i c a l p r o v i n c e s , 
and suggested the use of chronozones as a b a s i s f o r c o r r e l a t i o n . I n the. 
F l a n d r i a n of England and K a l e s though, the chronozone sequence r e l a t e s t o 
t h e sequence of Godwin's p o l l e n assemblage zones. I n Chronozone I I I which 
begins w i t h the e l m - d e c l i n e (zone boundary V T I a / V I I b ) , l o c a l v a r i a t i o n s 
i n v e g e t a t i o n a l h i s t o r y r e s u l t from human a c t i v i t y and l o c a l p o l l e n assem-
blage zones are normally c o n s t r u c t e d to d e s c r i b e t h e s e changes. However, 
the number of radiocarbon dates a v a i l a b l e f o r t h i s and o t h e r s i t e s means 
t h a t the f o r e s t c l e a r a n c e episodes can be f a i r l y a c c u r a t e l y r e l a t e d t o 
h i s t o r i c a l p e r i o d s f o r which a w i d e l y used terminology i s a v a i l a b l e . I t 
t h e r e f o r e seems more a p p r o p r i a t e to use these terms than to d e v i s e a l o c a l 
z o n a t i o n scheme f o r the s i t e . 
I n the lowermost p a r t of the p r o f i l e , B e t u l a , Pinus and C o r y l u s 
p o l l e n v a l u e s are a l l high and Ulmus and Quercus p o l l e n a r e p r e s e n t , but 
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t h e r e i s only a very s m a l l amount of Alnus p o l l e n . Such an assemblage 
i s s u g g e s t i v e of Godwin's Zone VIb. At 5 1 2 cm. Pinus and C o r y l u s a r e 
d e c l i n i n g but Alnus v a l u e s a r e s l i g h t l y h i g h e r . C l o s e r sampling would 
be r e q u i r e d f o r c o n f i r m a t i o n , but i t seems l i k e l y that, t h i s l e v e l r e p r e s e n t 
Zone V i c a t t h i s s i t e . At 4 4 8 cm. Alnus has r i s e n to high v a l u e s , the 
C o r y l u s curve has f a l l e n c o n s i d e r a b l y and Pinus i s no longer s i g n i f i c a n t . 
The zone boundary V I c / V I I a must t h e r e f o r e f a l l between 5 1 2 cm. and 4 4 8 cm. 
Between 4 1 6 cm. and 3 7 8 cm. the Ulmus curve shows a sharp d e c l i n e , thus 
the zone boundary V l l a / V I I b i s p l a c e d between these two l e v e l s and marked 
'E.D.' on the p o l l e n diagram. Throughout the whole of t h i s p a r t of the 
diagram, herb p o l l e n percentages a r e v e r y low. 
The elm d e c l i n e has been shown to be synchronous a c r o s s much of 
north-west Europe (Hibbert, S w i t s u r and West, 1 9 7 1 ; Smith and P l l c h e r , 
1 9 7 3 ) and o c c u r s i n the c e n t u r i e s on e i t h e r s i d e of 3 , 0 0 0 b.c. Con-
se q u e n t l y i t can be used as a dated h o r i z o n i n the c o r r e l a t i o n of p o l l e n 
sequences from undated p r o f i l e s . I t s importance t o the c o n s i d e r a t i o n of 
human i n t e r f e r e n c e w i t h the v e g e t a t i o n of Northumberland w i l l be d i s c u s s e d 
i n t h e f i n a l c h apter. 
Between 2 6 2 cm. and 2 3 4 cm. t h e r e i s a r i s e i n the percentage of 
Gramineae p o l l e n and the appearance, i n s m a l l amounts, of t h a t of s p e c i e s 
o f t e n a s s o c i a t e d w i t h more open a r e a s or f o r e s t c l e a r a n c e , such as 
Plantago l a n c e o l a t a , Rumex a c e t o s a / a c e t o s e l l a , and P t e r i d i u m . At the same 
time F r a x i n u s becomes a permanent member of the f o r e s t community, although 
s m a l l amounts of i t s p o l l e n were i n t e r m i t t e n t l y recorded a t lower l e v e l s . 
Pennington ( 1 9 6 9 ) p o i n t s out t h a t F r a x i n u s i s a p i o n e e r t r e e i n e c o l o g i c a l 
s u c c e s s i o n s and r a t h e r light-demanding, so i t i s p o s s i b l e t h a t although 
p r e s e n t , i t was not a b l e to p e n e t r a t e the f o r e s t s of Northumberland to any 
e x t e n t u n t i l some opening out of the f o r e s t canopy had o c c u r r e d . 
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S i m i l a r l y the p o l l e n of S a l i x SPP-/ normally p r e s e n t as a shrub 
c o n s t i t u e n t of open woodland, i s absent from 4 4 8 cm. to 2 0 0 cm., but 
e x h i b i t s a more or l e s s continuous curve t h e r e a f t e r . The curve f o r C o r y l u s , 
another important shrub, shows an i n i t i a l d e p r e s s i o n b e f o r e r i s i n g a g a i n 
to s l i g h t l y h i g h e r v a l u e s a t about the maximum of t h i s i n i t i a l phase of 
c l e a r a n c e a c t i v i t y . 
The maximum of the f i r s t r i s e i n Gramineae p o l l e n ( 2 5 8 cm.) was 
r a d i o c a r b o n dated to 1 6 4 4 ± 4 5 b . c , p l a c i n g t h i s p e r i o d i n t h e - E a r l y 
Bronze Age of Northumberland. 
I t i s suggested t h a t t h i s opening out of the f o r e s t canopy was a 
r e s u l t o f g r a z i n g p r e s s u r e c r e a t e d by domestic stock which a f f e c t e d the 
r e g e n e r a t i o n o f t r e e s . The i n c r e a s e i n herbaceous p o l l e n comes a t a time 
f o r which t h e r e i s no evidence f o r widespread c l i m a t e change. 
From 2 2 6 cm. to 2 1 0 cm. and 1 9 0 cm. t o 1 7 4 cm., the Gramineae, 
Pl a n t a g o spp., Rumex and P t e r i d i u m curves a l l show a marked i n c r e a s e and 
A r t e m i s i a p o l l e n i s p r e s e n t . At the same time, the t r e e p o l l e n frequency 
d e c r e a s e s and C o r y l u s shows a d i s t i n c t i n c r e a s e . C e r e a l p o l l e n was 
recorded a t 2 1 0 cm. and 1 8 2 cm. 
These changes i n the p o l l e n s p e c t r a a r e i n d i c a t i v e of the k i n d o f 
human i n t e r f e r e n c e w i t h the f o r e s t f i r s t d e s c r i b e d by I v e r s e n ( 1 9 4 1 , 1 9 4 9 ) 
as 'Landnam' c l e a r a n c e s and examined i n more d e t a i l by Turner ( 1 9 6 4 ) . 
Turner ( 1 9 6 5 ) , p o i n t e d out t h a t the term 'Landnam" has subsequently been 
adopted to d e s c r i b e many d i f f e r e n t types of i n t e r f e r e n c e w i t h the v e geta-
t i o n , and so used the term ' s m a l l temporary c l e a r a n c e ' to r e f e r t o t h a t 
which I v e r s e n d e s c r i b e d . The same term w i l l be used i n t h i s t h e s i s . 
The maxima of herb p o l l e n v a l u e s during t h e s e two c l e a r a n c e p e r i o d s 
were ra d i o c a r b o n dated and gave dates of 1 0 6 5 ± 4 5 b.c. and 6 3 6 ± 4 5 b.c. 
i . e . Mid and L a t e Bronze Age r e s p e c t i v e l y . 
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I f the es t i m a t e of approximately 1 cm./\5 . 2 5 y e a r s f o r the r a t e o f 
pe a t accumulation i s accepted (Table 3 ) , then the time span r e p r e s e n t e d 
by each of the s e two p e r i o d s of s m a l l s c a l e f o r e s t c l e a r a n c e must be about 
2 6 0 y e a r s . T h i s i s c l e a r l y too long a time f o r j u s t one of the s m a l l tem-
p o r a r y c l e a r a n c e s suggested by I v e r s e n . More l i k e l y , t h i s p o l l e n diagram 
has recorded the composite e f f e c t of many s m a l l temporary c l e a r a n c e s 
c r e a t e d by the p r a c t i c e of s h i f t i n g a g r i c u l t u r e . As the d e n s i t y of the s e 
c l e a r a n c e s i n the p o l l e n catchment a r e a i n c r e a s e d , then the Gramineae, . 
Plantago spp., Rumex, A r t e m i s i a and P t e r i d i u m percentages r o s e , and as 
the d e n s i t y decreased, the p r o p o r t i o n of p o l l e n or spores of t h e s e s p e c i e s 
a l s o decreased. 
Thus, i n t h i s p a r t o f Northumberland, t h e r e must have been two p e r i o d s 
of r e l a t i v e l y dense s m a l l temporary c l e a r a n c e s , each l a s t i n g about 2 6 0 
y e a r s , during the middle and l a t t e r p a r t s of the Bronze Age. S e p a r a t i n g 
and f o l l o w i n g t h e s e were p e r i o d s when s m a l l temporary c l e a r a n c e s i n the 
p o l l e n catchment a r e a must have been s p a r s e l y d i s t r i b u t e d o r absent. The 
low amount of c e r e a l p o l l e n recorded, together w i t h the g e n e r a l absence of 
herbaceous p o l l e n o t h e r than those types mentioned, suggests t h a t much of 
the c l e a r e d l a n d was used as rough p a s t u r e , and t h a t c u l t i v a t i o n was only 
of minor importance. 
Godwin's zo n a t i o n o f the P o s t - g l a c i a l p r o f i l e s from B r i t a i n i s 
based on the conception t h a t a zone boundary should i n d i c a t e a synchronous 
c l i m a t i c change from one s i t e t o another (Godwin, 1 9 4 0 ) . O r i g i n a l l y the 
zone boundary V l l b / V I I I was drawn, f o r s o u t h - e a s t e r n England, where Fagus 
and Carpinus f i r s t appear as a continuous curve i n the p o l l e n diagram. I t 
was soon found t h a t t h i s b a s i s of zonation c o u l d not be used i n no r t h e r n 
and western B r i t a i n because t h e s e two t r e e s d i d not p e n e t r a t e very f a r 
northwards or westwards as n a t i v e s p e c i e s . Other t r e e s which were a t one 
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time c o n s i d e r e d t o have responded to c l i m a t i c d e t e r i o r a t i o n of the zone 
boundary V l l b / V I I I are B e t u l a and T i l i a , but i t now seems probable t h a t 
both the i n c r e a s e i n B e t u l a and the d e c r e a s e or disappearance of T i l i a 
a t t h i s h o r i z o n depend l a r g e l y on the human h i s t o r y of the a r e a , and are 
not so n e a r l y synchronous from p l a c e to p l a c e as they would be i f the cause 
had been p r i m a r i l y c l i m a t i c (Turner, 1 9 6 2 ) . 
At Steng Moss, T i l i a i s never p r e s e n t i n l a r g e enough q u a n t i t i e s • t o 
be used as an i n d i c a t o r e i t h e r of c l i m a t i c change or of human i n t e r f e r e n c e . 
B e t u l a p o l l e n on the o t h e r hand, i n c r e a s e s i n q u a n t i t y from 1 7 0 cm. up-
wards. The average amount from 3 6 2 cm. t o 1 7 0 cm. i s 3 1 . 1 % of t o t a l t r e e 
p o l l e n , w h i l s t from 1 7 0 cm. to the top of the p r o f i l e , the average i s 
4 2 . 3 % . The sudden i n c r e a s e a t 1 7 0 cm. o c c u r s between 6 3 6 ± 4 5 b.c. and 
c 
5 7 8 ± 3 5 b . c , i . e . a t the end of the Bronze Age. At the same time as the 
B e t u l a r i s e , the r a t e of peat accumulation a t the s i t e a p p a r e n t l y became 
much more r a p i d , although i t r e t u r n e d t o former r a t e s d u r i n g the pre-Roman 
I r o n Age (Table 3 ) . Over much of the Pennines, a g r e a t a c c e l e r a t i o n i n 
the r a t e of growth of b l a n k e t p e a t has been a t t r i b u t e d by Conway ( 1 9 5 4 ) 
to c l i m a t i c d e t e r i o r a t i o n a t the opening of t h e S u b - A t l a n t i c p e r i o d , 
c. 5 0 0 - 6 0 0 b.c. B e t u l a s p e c i e s w i l l t o l e r a t e s o i l s which have been e i t h e r 
impoverished by p r i m i t i v e a g r i c u l t u r e or p o d z o l i z e d by the e f f e c t of a wet 
c l i m a t e a t h i g h e r a l t i t u d e s . I n the absence of any evidence f o r i n t e n -
s i f i e d f o r e s t c l e a r a n c e a t the l e v e l concerned, i t i s suggested t h a t the 
i n c r e a s e i n B e t u l a p o l l e n i s a m a n i f e s t a t i o n of c l i m a t i c d e t e r i o r a t i o n i n 
the uplands around Steng Moss. 
At 1 5 2 cm. the Gramineae, Plantago spp., Rumex and P t a r i d i u m curves 
a l l begin to r i s e again, and t h e r e i s a corresponding f a l l i n the propor-
t i o n of t r e e p o l l e n p r e s e n t . Gramineae p o l l e n reaches a v a l u e of 5 1 % of 
t o t a l t r e e p o l l e n a t 1 4 4 cm., then f a l l s o f f s l i g h t l y b e f o r e l e v e l l i n g a t 
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around 32% u n t i l 118 cm., when i t begins to r i s e v e r y s h a r p l y to high 
v a l u e s . The Plantago l a n c e o l a t a and Rumex curves show a s i m i l a r t r e n d . 
During t h i s p e r i o d , from 152 cm. t o 118 cm., c e r e a l p o l l e n o c c u r s a t 
s e v e r a l l e v e l s , and s m a l l amounts of t h a t of oth e r herbs such as A r t e m i s i a , 
Plantago major/media, and members of the Chenopodiaceae a r e p r e s e n t . Herb 
s p e c i e s i n d i c a t i v e o f p a s t o r a l r a t h e r than a r a b l e a g r i c u l t u r a l p r a c t i c e s 
(Godwin, 1968) are thus s t i l l predominant, although a s m a l l amount of 
c e r e a l c u l t i v a t i o n i s suggested by the p o l l e n assemblage. -
A sample of pea t from 152 cm. gave a rad i o c a r b o n date of 578 ± 60 b.c. 
w h i l s t samples from 118 cm., a t which l e v e l p o l l e n o f Gramineae and o t h e r 
herb s p e c i e s r i s e s t o high v a l u e s , gave a date o f 20 ± 60 b.c. The p e r i o d 
concerned t h e r e f o r e may be p l a c e d between the end of the Bronze Age and 
the l a t e Pre-Roman I r o n Age of Northumberland. I r o n Age s e t t l e m e n t s i t e s 
a r e s c a t t e r e d throughout the a r e a around Steng Moss (Jobey, 1966a), so 
the evidence from the p o l l e n diagram accords w e l l w i t h the r e s u l t s o f 
a r c h a e o l o g i c a l e x c a v a t i o n . 
Human a c t i v i t y d u r i n g most of the I r o n Age does not appear t o have 
been v e r y much d i f f e r e n t from t h a t i n the l a t t e r p a r t o f the Bronze Age, 
w i t h the e x c e p t i o n t h a t the e x t e n t of human p r e s s u r e on the v e g e t a t i o n 
and, by deduction, the d e n s i t y o f s e t t l e m e n t s , appears to have been more 
or l e s s c o n s t a n t r a t h e r than f l u c t u a t i n g . 
A r a p i d and s u b s t a n t i a l i n c r e a s e i n the p o l l e n c u r v e s f o r a number 
of herbaceous s p e c i e s begins a t 118 cm. a t Steng Moss. Between 120 cm. 
and 116 cm., Gramiheae r i s e s from 35% of t o t a l t r e e p o l l e n to 138%. 
Plantago l a n c e o l a t a from 8% to 42%, and Rumex from 3% t o 12%. Plantago 
major/media, Ranunculace.ae and P t e r i d i u m a l l show a s l i g h t r i s e a t the 
same l e v e l , f o r which the radiocarbon data of 20 ± 60 b.c. was ob t a i n e d . 
High v a l u e s f o r a l l t h e s e s p e c i e s were maintained u n t i l 84 cm., by which 
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time an i n c r e a s e i n the p r o p o r t i o n of t r e e p o l l e n had begun. T h i s l e v e l 
gave a radiocarbon date of a.d. 4 6 0 ± 6 0 (A.D. 5 0 0 ) . Such high amounts 
of herbaceous p o l l e n a r e taken to be s u g g e s t i v e of i n t e n s i v e f o r e s t 
c l e a r a n c e , and the radiocarbon dates i n d i c a t e t h a t the time concerned was 
from the end of the pre-Roman I r o n Age u n t i l the beginning of the Anglo-
Saxon p e r i o d . F o r convenience t h i s i s henceforward r e f e r r e d to as the 
Britanno-Roman p e r i o d , s i n c e i t begins before and ends a f t e r the Romano-
B r i t i s h p e r i o d proper. 
I t i s during t h i s phase t h a t c e r e a l c u l t i v a t i o n begins to assume 
some importance, w i t h p o l l e n of Hordeum and S e c a l e recorded i n the p o l l e n 
diagram ( F i g . 6 d ) . I n a d d i t i o n , herbaceous s p e c i e s o f t e n a s s o c i a t e d w i t h 
c u l t i v a t i o n , appear i n s i g n i f i c a n t amounts between 1 0 0 cm. and 9 0 cm. 
These i n c l u d e p l a n t s such as Chenopodiaceae, C r u c i f e r a e , Compositae 
( L i g u l i f l o r a e ) and U r t i c a . From 9 8 cm. to 9 4 cm. Gramineae, Plantago 
l a n c e o l a t a , Rumex, P t e r i d i u m and A r t e m i s i a r i s e t o v e r y h i g h p e r c e n -
t a g e s , a l l of which suggests t h a t l a n d use i n t e n s i t y was g r e a t l y i n c r e a s e d . 
Assuming a uniform r a t e o f p e a t accumulation between the two r a d i o c a r b o n 
d a t e s (Table 3 ) , t h i s i s l i k e l y to have o c c u r r e d a t sometime between 
A.D. 2 7 0 and A.D. 4 0 0 t r e e - r i n g c a l e n d a r y e a r s , and l a s t e d perhaps a 
hundred y e a r s . 
Changes i n the a g r i c u l t u r a l economy around Hadrian's Wall have been 
the s u b j e c t of much s p e c u l a t i o n by a r c h a e o l o g i s t s . I n t h i s p a r t of 
Northumberland a t l e a s t , the p o l l e n r e c o r d suggests an i n c r e a s e i n the 
amount of both a r a b l e and p a s t o r a l farming during the l a t t e r h a l f of the 
Roman oc c u p a t i o n . 
VJh i l s t a l l t r e e s p e c i e s s u f f e r a d e c l i n e i n the Brittano-Roman 
p e r i o d , B e t u l a a l s o d e c l i n e s w i t h r e s p e c t t o o t h e r t r e e s , although i t 
r e c o v e r s towards the c l o s e of the p e r i o d . I t may be t h a t the more open 
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b i r c h woodlands, presumably c r e a t e d by e a r l i e r c l e a r a n c e s , became p r e -
f e r r e d s i t e s f o r a g r i c u l t u r a l i s t s because of the ease of f e l l i n g compared 
to denser mixed oakwoods. A l t e r n a t i v e l y , the r e l a t i v e d e c r e a s e of B e t u l a 
may be due to the removal of birchwoods a t h i g h e r a l t i t u d e s , where other 
s p e c i e s are l i k e l y to have been l e s s frequent, 
C o r y l u s percentages a r e g e n e r a l l y h i g h e r , r e a c h i n g 1 3 9 % of t r e e 
% 
p o l l e n a t 9 8 cm. Presumably t h i s means t h a t a good d e a l of c o p p i c i n g 
was t a k i n g p l a c e . 
W h i l s t i t seems c e r t a i n t h a t the maximum e x t e n t of c l e a r a n c e , and 
of a r a b l e land-use during t h i s phase o c c u r s i n the l a t t e r p a r t of the 
Roman occupa t i o n , i t i s a l s o apparent tha.t t h e r e i s a p e r i o d of com-
p a r a t i v e p r o s p e r i t y c o n t i n u i n g through and. a f t e r the o f f i c i a l w i t h drawal 
of the Romans in'A.D. 4 1 0 . A s i m i l a r p e r i o d of post-Roman p r o s p e r i t y 
was concluded from the r e s u l t s o f p o l l e n a n a l y s i s a t H a l l o w e l l Moss, 
Co. Durham (Donaldson and Turner, 1 9 7 7 ) . 
I t has been suggested (Hunter B l a i r , 1 9 5 6 ) t h a t t h e r e was a 
r e n a i s s a n c e of B r i t i s h m i l i t a r y s t r e n g t h i n the north a f t e r the overthrow 
of Hadrian's Wall i n A.D. 3 6 7 , and Bede mentions a p e r i o d of g r e a t m a t e r i a l 
p r o s p e r i t y a f t e r the s e p a r a t i o n from Rome (Bede, 1 9 5 5 ) . 
However, a f t e r a.d. 4 6 0 (A.D. 5 0 0 ) the p r o p o r t i o n of t r e e p o l l e n 
r i s e s very r a p i d l y , and t h e r e i s a corresponding d e c r e a s e i n Gramineae, 
Plantago l a n c e o l a t a , Rumex and o t h e r herbs. C e r e a l p o l l e n i s absent 
between 9 2 cm. and 6 2 cm. High amounts o f B e t u l a p o l l e n a r e p r e s e n t 
during the i n i t i a l r i s e of t r e e p o l l e n , but s t e a d i l y d i m i n i s h l a r g e l y 
i n favour of Quereus p o l l e n . T h i s probably r e f l e c t s the s u c c e s s i o n 
towards mixed oak f o r e s t t h a t would take p l a c e during f o r e s t r e g e n e r a t i o n . 
At 6 6 cm. the p r o p o r t i o n o f herb p o l l e n r i s e s r a p i d l y once more, 
r e a c h i n g a peak a t 6 2 cm., when Gramineae i s 1 8 6 % of t r e e p o l l e n , 
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Plantago l a n c e o l a t a i s 5 0 % and c e r e a l s , r e a p p e a r i n g a t t h i s l e v e l , a r e 
1 4 % . s Peat from 6 2 cm. gave a radiocarbon date o f a.d. 8 6 5 ± 3 5 (A.D. 9 0 C ) . 
During the Anglo-Saxon p e r i o d f o r e s t r e g e n e r a t i o n was a p p a r e n t l y 
allowed t o take p l a c e i n the uplands of Northumberland t h a t surround Steng 
Moss. A g r i c u l t u r a l a c t i v i t y seems to have been abandoned r a t h e r suddenly 
j u s t a f t e r a.d. 4 6 0 (A.D. 5 0 0 ) and was not r e - i n t r o d u c e d on anything l i k e 
the same s c a l e u n t i l s h o r t l y b e f o r e a.d. 8 6 5 (A.D. 9 0 0 ) . Small amounts 
of p o l l e n of Plantago l a n c e o l a t a , Rumex and members of the U m b e l l i f e r a e . 
f a m i l y and spores of P t e r i d i u m t e s t i f y t h a t some openings or open woodland 
were maintained during t h i s time, probably by g r a z i n g p r e s s u r e . I t i s 
p o s s i b l e t h a t the changes i n v e g e t a t i o n recorded by the p o l l e n diagram 
f o r the Anglo-Saxon p e r i o d r e f l e c t a movement of a g r i c u l t u r a l a c t i v i t y 
from the uplands to the more f e r t i l e lowlands to the e a s t , r a t h e r than 
a g e n e r a l economic d e c l i n e . The h e a v i e r plough i n t r o d u c e d by the Anglo-
Saxons was capable o f br e a k i n g up the f e r t i l e lowland s o i l s and would.have 
f a c i l i t a t e d such a move. 
The new phase of a c t i v i t y s t a r t e d a t 6 6 cm. and reached i t s c u l -
mination a t 6 2 cm. (A.D. 9 0 0 ) , when Gramineae p o l l e n i s 1 8 6 % of t r e e p o l l e n 
and Plantago l a n c e o l a t a i s 5 0 % . A f t e r d e c l i n i n g the Gramineae curve l e v e l s 
o f f a t 7 0 ~ 9 0 % of t r e e p o l l e n and Plantago l a n c e o l a t a a t 1 0 - 1 4 % , u n t i l 
a f u r t h e r d e c l i n e between 4 0 cm. and 3 2 en. At 3 2 cm. herb p o l l e n i s 
only 7% of t o t a l dry l a n d p o l l e n . I f a uniform r a t e o f p e a t accumulation 
between 6 2 cm. (A.D. 9 0 0 ) and t h e ' s u r f a c e of t h e p r o f i l e i s assumed, the 
minimum of herb p o l l e n would have o c c u r r e d a t the beginning o f the 
f i f t e e n t h c e n tury. 
The sharp r i s e o f herb p o l l e n , i n c l u d i n g c e r e a l s , which o c c u r r e d 
around a.d. 8 6 5 (A.D. 9 0 0 ) and marked the beginning o f a new phase of 
a g r i c u l t u r a l a c t i v i t y , i s d i f f i c u l t t o e x p l a i n u s i n g the h i s t o r i c a l r e c o r d . 
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The date suggests t h a t Scandanavian s e t t l e r s might have been r e s p o n s i b l e 
f o r the expansion, but known s e t t l e m e n t s i t e s i n the uplands are s c a r c e . 
For two c e n t u r i e s d u r i n g e a r l y Medieval time s , the l i b e r t y o f 
Redesdale was i n the p o s s e s s i o n of the de U m f r a v i l l e s (see Chapter 4) 
and i t i s during t h i s time t h a t the p o l l e n diagram i n d i c a t e s the e x i s t e n c e 
of a f a i r l y s u b s t a n t i a l amount of c l e a r e d l a n d . Although the presence 
of c e r e a l p o l l e n i n s m a l l amounts confirms t h a t t h e r e was some c u l t i v a -
t i o n , the abundance o f Plantago spp., Rumex, A r t e m i s i a and Ranunculaceae, 
as opposed t o s p e c i e s more o f t e n a s s o c i a t e d w i t h a r a b l e l a n d , s u g g e s t s 
t h a t p a s t o r a l farming was predominant. 
Between 40 cm. and 3 2 cm. a d e c l i n e of a g r i c u l t u r a l a c t i v i t y and 
a good d e a l of f o r e s t r e g e n e r a t i o n i s i n d i c a t e d by a d e c r e a s e i n the 
c u r v e s f o r Gramineae, Plantago l a n c e o l a t a , Rumex and o t h e r herbaceous 
s p e c i e s , and an i n c r e a s e i n the p r o p o r t i o n of t r e e p o l l e n . I t i s sug-
g e s t e d t h a t t h i s r e p r e s e n t s the t y p i c a l p a t t e r n of events i n n o r t h e r n 
England d u r i n g t h e f o u r t e e n t h c e n t u r y , and t h a t s e v e r a l f a c t o r s were 
r e s p o n s i b l e f o r the d e c l i n e . F i r s t , the g r e a t d e p r e s s i o n of the f o u r -
t e e n t h century began i n the second decade, and throughout the whole o f 
western Europe a widespread economic r e c e s s i o n o c c u r r e d , r e i n f o r c e d by 
the famine y e a r s of 1 3 1 6 - 1 7 and the plague y e a r s of 1 3 4 7 - 4 9 . I n a d d i t i o n , 
the extreme n o r t h of England was s u b j e c t e d to f r e q u e n t r a i d i n g by the 
S c o t t i s h armies which no doubt encouraged the d e s e r t i o n of more remote 
farmsteads. A t h i r d f a c t o r may have been the onset of c o l d e r , w e t t e r 
c o n d i t i o n s d u r i n g the f i r s t p a r t of t h e 14th c e n t u r y (Lamb, 1 9 6 6 ) . A 
s i m i l a r d e c l i n e has been recorded i n Weardale, Co. Durham (Roberts e t a l , 
1 9 7 3 ) f o r which the same c a u s a l f a c t o r s have been o f f e r e d . 
Above 3 2 cm. the Gramineae, Plantago spp., Rumex and P t e r i d i u m 
curves a l l r i s e very s h a r p l y and t h e r e i s a corresponding d e c r e a s e o f 
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t r e e p o l l e n . C e r e a l p o l l e n i s p r e s e n t a t most l e v e l s and herbaceous 
s p e c i e s o f t e n a s s o c i a t e d w i t h d i s t u r b a n c e of land by a r a b l e farming are 
e v i d e n t . These i n c l u d e Chenopodiaceae, C r u c i f e r a e , Compositae 
( L i g u l i f l o r a e ) and U r t i c a . The.maximum e x t e n t of a r a b l e l a n d seems to 
have o c c u r r e d a t 8 cm. (A.D. 1 8 2 5 ? ) a t which time c e r e a l p o l l e n i s 1 2 % 
of t r e e p o l l e n , t h a t of members of the Chenopodiaceae and C r u c i f e r a e 
f a m i l i e s r e a c h e s c o m p a r a t i v e l y h i g h v a l u e s , and Ce.ntaurea cyanus and 
Polygonum b i s t o r t a p o l l e n a r e p r e s e n t . 
By comparison the s u r f a c e sample i n d i c a t e s t h a t a r a b l e farming 
has become much l e s s s i g n i f i c a n t . The d e c r e a s e i n the p o l l e n c u r v e s f o r 
Plantago spp. and Rumex might be r e l a t e d t o the r i s e o f the P i n u s c u r v e , 
which i s a t t r i b u t a b l e t o a f f o r e s t a t i o n schemes i n r e c e n t y e a r s . C o r y l u s 
p o l l e n d e c r e a s e s s i g n i f i c a n t l y above 1 6 cm., probably a r e s u l t of the 
d i m i n i s h i n g importance of c o p p i c i n g . 
5 . 5 Summary of Events 
Throughout the Bronze Age and f o r much o f the pre-Roman I r o n Age, 
f o r e s t c l e a r a n c e took p l a c e on a r e l a t i v e l y s m a l l s c a l e and where i t did,, 
a p a s t o r a l economy was dominant. S h o r t l y b e f o r e or perhaps about th e 
time t h a t the Romans a r r i v e d , the f o r e s t was removed on a s c a l e h i t h e r t o 
unknown i n the a r e a . T h i s c l e a r a n c e l a s t e d f o r the whole of the Romano-
B r i t i s h p e r i o d and seems l i k e l y to have p e r s i s t e d u n t i l e a r l y Anglo-Saxon 
times. The i n d i c a t i o n s a r e t h a t a g r i c u l t u r e was s t i l l p a s t o r a l l y o r i e n -
t a t e d , but c u l t i v a t i o n , p a r t i c u l a r l y during the l a t t e r h a l f of the Roman 
occu p a t i o n was of some importance. 
I n the p o l l e n catchment a r e a , the l a r g e r p a r t o f the Anglo-Saxon 
p e r i o d was a time of abandonment of the l a n d and r e g e n e r a t i o n of the 
f o r e s t . There i s then a f u r t h e r e x t e n s i v e c l e a r a n c e which may have been 
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a s s o c i a t e d w i t h i n c u r s i o n s by Scandanavian s e t t l e r s . T h i s i s f o l l o w e d 
by a p e r i o d o f d i m i n i s h e d a c t i v i t y which g r a d u a l l y g i v e s way to f o r e s t 
r e g e n e r a t i o n . The f i n a l phase of c l e a r a n c e probably began i n Mid t o 
L a t e Medieval times and has continued up t o the p r e s e n t day. C u l t i v a t i o n 
was p r a c t i c e d i n each of the t h r e e major phases of f o r e s t c l e a r a n c e , but 
the p o l l e n diagram suggests t h a t the economy had an e s s e n t i a l l y p a s t o r a l 
base. 
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Table 3 : RATES OF PEAT FORMATION AT STENG MOSS 
ESTIMATED FROM CORRECTED RADIOCARBON DATES 
Depth(cm.) 
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( T r e e - r i n g Calendar y r s . ) 
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U n i d e n t i f .led Hordeum Secale T r i t i c u m 
0 2 4 0 2 4 0 1 0 2 4 
cm. i r r i — — r ~ — r i — r ~ j r r 
Or 
50 
150 
» ' ' t _ . 1 1— » — 1 _ _ I 1 L 
ad.365 + 35 
ad. 460 ± 6 0 
2 0 ± 6 0 b.c. 
578 + 35. b.c. 
636 + 45 b.c. 
F i g . 7d Cereal p o l l e n recorded a t Steng Moss 
(shown as no. o f p o l l e n g r a i n s i n the co u n t ) . 
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CHAPTER 6 
FELLEND MOSS 
6.1 I n t r o d u c t i o n 
F e l l e n d Moss (N.G.R. NY 679658) i s s i t u a t e d 3.2 km. t o the 
north-west of H a l t w h i s t l e and 2 km. east of Greenhead i n the south-
western p a r t of Northumberland (see F i g . 8 ) . I t l i e s a t an a l t i t u d e o f 
c. 200 m. O.D. i n a shallow depression formed by p a r a l l e l r i d g e s running ' 
east-west. To the n o r t h , the outcrop of the Whin S i l l forms the r i d g e 
along which Hadrian's Wall stands, and the Vallum behind the Wall runs 
along the nor t h e r n edge o f the moss. On the south side o f the moss, a 
l a r g e Roman camp covers the top o f the r i d g e formed by rocks o f the 
Upper Limestone Group. 
Roman remains are abundant i n the surrounding area, b u t Pre-
Romano-British s i t e s or a r c h a e o l o g i c a l f i n d i n g s are scarce. 
At i t s l a r g e s t e x t e n t , the moss i s c. 750 m. x c. 375 m., b u t 
i t i s d i v i d e d i n i t s c e n t r a l s e c t i o n by a low sandstone r i d g e . The sur-
face o f the n o r t h e r n p a r t of the mess i s 1.2 a. lower than the southern 
p a r t a t t r a n s e c t C, but has a g r e a t e r depth o f peat ( F i g . 10c). 
The surface v e g e t a t i o n i s dominated by Calluna v u l g a r i s , 
Eriophorum vaginatum and Sphagnum spp. Other species present i n c l u d e 
Polytrichum commune, E r i c a t e t r a l i x , Andromeda p o l i f o l i a , Betula pubescens 
and Pinus. s y l v e s t r i s . 
6•2 S t r a t i g r a p h y 
Three l i n e t r a n s e c t s were l a i d out across the bog as shown i n 
F i g . 9. The surface p r o f i l e was obtained using a Dumpy l e v e l and the 
s t r a t i g r a p h y i n v e s t i g a t e d using a Russian-type borer. Results o f the 
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i n v e s t i g a t i o n are shown i n Figs. 10a, 10b and 10c. S t r a t i g r a p h y a t the 
core s i t e used f o r p o l l e n a n a l y s i s was as f o l l o w s : -
0 - 8 Sphagnum peat. 
9 - 6 3 Sphagnum/Eriophorum peat w i t h small fragments o f 
Calluna. H. 
4 
64 - 68 Eriophorum peat. 
69 - 130 Sphagnum/Eriophorum peat w i t h some Calluna. 
131 - 161 Eriophorum peat w i t h small amount of Sphagnum and 
Calluna. H 
6 
162 - 206 Sphagnum/Eriophorum peat. 
207 - 310 Sphagnum/Eriophorum/Calluna peat. H 
311 - 423 Eriophorum/Sphagnum/Bryophyte peat w i t h some 
Phragmites. 
424 - 450 Sedge/P'nragmites peat w i t h some Equisetum remains 
451 - 795 Sedge/Phragmites/wood peat 
796 - 822 Khaki-coloured sedge/Phragmites peat. 
823 - 830 Sedge/Phragmites peat w i t h i n c r e a s i n g amount o f 
min e r a l matter. 
The base o f the no r t h e r n p a r t of the bog was u n d e r l a i n by f i n e 
grey-blue c l a y , w h i l s t most of the southern p a r t l a y over s o l i d rock. The 
nor t h e r n p a r t may have been a very shallow lake a t one ti m e ; c e r t a i n l y 
the presence o f Nymphaea and Potamogeton p o l l e n a t the base o f the p o l l e n 
diagram i n d i c a t e s t h a t t h e r e were once s t r e t c h e s o f open water. 
6 .3 C o l l e c t i o n of P o l l e n and Radiocarbon samples 
At the time o f the i n i t i a l sampling o f t h i s s i t e , the water 
t a b l e o f the bog was h i g h and prevented the excavation o f a p i t from 
which mo n o l i t h samples could be taken. Consequently, the peat was sampled 
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w i t h a Russian-type b o r e r , t a k i n g m u l t i p l e shot cores down t o 4.5 m. 
Four cores were taken from each 50 cm. b o r i n g . Of the m u l t i p l e shot 
cores, one o f each f o u r from the same l e v e l was used f o r the p o l l e n 
a n a l y s i s , w h i l s t the other t h r e e were s t o r e d i n h a l f c y l i n d r i c a l p l a s t i c 
c o n t a i n e r s . These containers were sealed i n polythene bags and kept a t 
o 
4 C u n t i l they were r e q u i r e d . 
I 
Samples selected f o r p o l l e n a n a l y s i s were prepared and counted 
using standard methods described i n Chapter 2. A more d e t a i l e d a n a l y s i s 
o f the s t r a t i g r a p h y was made by examining the macro remains r e t a i n e d 
a f t e r sodium hydroxide treatment. Results,of t h i s examination were as 
f o l l o w s : -
0 - 8 Sphagnum peat. 
9 - 6 3 Sphagnum/Eriophorum peat w i t h occasional 
Calluna fragments. 
64 - 70 Eriophorum peat 
71 - 78 Eriophprum/Sphagnum/Calluna peat. 
79 - 104 Sphagnum/Eriophorum peat. 
105 - 130 Sphagnum peat w i t h Eriophorum and Calluna remains. 
131 - 150 Eriophorum/Sphagnum peat. 
151 - 158 Eriophorum peat. 
159 - 207 Sphagnum/Eriophorum peat. 
208 - 310 Sphagnum/Eriophorum peat w i t h Calluna. 
311 - 416 Eriophorum/Sphagnum/Paludella sguarrosus peat. 
417 - 480 Sedge/Phragmites peat w i t h Eguisetum fragments. 
481 - 704 Sedge/Phragmites/wood peat. 
A f t e r p o l l e n a n a l y s i s , f i v e l e v e l s v/ere s e l e c t e d f o r r a d i o -
carbon d a t i n g . A f u r t h e r v i s i t t o the core s i t e was made. The water 
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t a b l e having dropped considerably, a p i t was excavated from the side o f 
which m o n o l i t h samples were taken between the surface and 1.7m depth i n 
3 
the form o f 25 cm blocks. These were then c u t t o one cm. t h i c k s l i c e s 
o 
o f peat i n the l a b o r a t o r y and s t o r e d i n boxes a t 4 C. Samples from 64, 
104, 132 and 176 cm. were s e l e c t e d f o r radiocarbon d a t i n g along w i t h 
l e v e l 320 cm. f o r which peat between 317 and 322 cm. from the t h r e e 
m u l t i p l e shot samples was used. P o l l e n a n a l y s i s was c a r r i e d out on 
samples chosen f o r radiocarbon d a t i n g and on l e v e l s above and below i n . 
each case t o check f o r c o r r e c t s e l e c t i o n w i t h respect t o the p o l l e n d i a -
gram. A l l f i v e samples were oven d r i e d a t 100°C f o r 24 hours p r i o r t o 
despatch f o r radiocarbon d a t i n g a t the S c o t t i s h Research and Reactor 
Centre. 
Results o f the radiocarbon assay are shown i n Table 4. The 
conventional 5568 assay dates have been c o r r e c t e d t o t r e e - r i n g calendar 
years using conversion t a b l e s (McKerrell, 1975). For the purpose o f com-
pa r i s o n w i t h other p o l l e n diagrams and w i t h a r c h a e o l o g i c a l data, the 
dates shown on the p o l l e n diagram are i n conventional 5568 radiocarbon 
years. The range given f o r a l l dates i s t h a t o f one standard d e v i a t i o n . 
Dates used i n the d i s c u s s i o n are i d e n t i f i e d i n the normal manner 
i . e . small l e t t e r s f o r radiocarbon assay dates, and c a p i t a l s f o r c o r r e c t e d 
and h i s t o r i c a l dates. For the c a l c u l a t i o n of r a t e s o f peat f o r m a t i o n , 
the c o r r e c t e d dates have been used (Table 5 ) . 
6. 4 I n t e r p r e t a t i o n o f the P o l l e n Diagram 
A considerable depth of peat was c o l l e c t e d from the core s i t e 
a t F e l l e n d Moss. The lowermost sample counted was from 768 cm. beneath 
the surface. Below 400 cm. only occasional l e v e l s were counted, w i t h the 
i n t e n t i o n o f p l a c i n g the p r o f i l e w i t h i n the general context o f the 
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Godwin zonation scheme (Godwin, 1940). I n l i k e manner t o t h a t f o r Steng 
Moss, the p a r t o f the p o l l e n diagram concerned w i t h f o r e s t clearance 
episodes has not been d i v i d e d i n t o l o c a l p o l l e n assemblage zones. Radio-
carbon dates f o r f i v e l e v e l s a l l o w v e g e t a t i o n changes due t o human i n t e r -
ference t o be r e l a t e d t o h i s t o r i c a l and p r e h i s t o r i c p e r i o d s . 
Alnus p o l l e n f i r s t appears i n the diagram a t 640 cm., b u t does 
not r i s e t o h i g h values u n t i l 512 cm. The zone boundary V I c / V I I a may 
t h e r e f o r e be placed a t around 540 cm. The whole o f the p r o f i l e below 
t h i s l e v e l i s l i k e l y t o be contained w i t h i n zone VI because moderately 
h i g h values o f Quercus and Ulmus p o l l e n are £>resent throughout. 
The curve f o r Llmus p o l l e n f a l l s from 13% o f t r e e p o l l e n a t 
576 cm. t o 5% a t 512 cm. and i s absent a t 448 cm. I t i s suggested,'there-
f o r e , t h a t the elm d e c l i n e occurs between 512 cm. and 448 cm., and i s 
marked 1E.D.' on the diagram. 
P o l l e n o f herbaceous p l a n t s remains a t low values throughout, 
u n t i l a t 328 cm. the p o l l e n o f Gramineae, Plantago l a n c e o l a t a and Rumex 
acetosa/acetosella and the spores o f P t e r i d i u m begin t o r i s e , reaching a 
maximum a t 320 cm. and d e c l i n i n g t h e r e a f t e r . I f the c a l c u l a t e d average 
r a t e of peat f o r m a t i o n i s accepted (Table 5 ) , t h i s phase would have l a s t e d 
about 200 years. I t i s suggested t h a t t h i s r i s e o f herbaceous p o l l e n i s 
i n d i c a t i v e o f a p e r i o d o f s h i f t i n g a g r i c u l t u r e d u r i n g which small tem-
porary clearances, such as those described by Iversen (1941, 1949) and 
l a t e r by Turner (1964, 1965), i n t e r r u p t e d the f o r e s t canopy. 
W h i l s t c e r e a l p o l l e n was not recorded a t these l e v e l s , the 
p o l l e n o f some p l a n t s o f t e n associated w i t h disturbance by c u l t i v a t i o n , 
such as U r t i c a . and members o f the C r u c i f e r a e family, i s present. For the 
most p a r t , however, j . t would appear t h a t p a s t o r a l i s m was predominant, as ' 
evidenced by the high p r o p o r t i o n o f Gramineae, Plantago l a n c e o l a t a and 
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Rumex compared t o oth e r herbaceous p o l l e n . Peat from 320 cm. was r a d i o -
carbon dated t o 1738 ± 60 b.c. (2140 B.C.), p l a c i n g t h i s episode i n the 
Early Bronze Age o f Northumberland. 
Between 315 cm. and 176 cm. herbaceous p o l l e n i s again a t low 
values, although small amounts o f Plantago l a n c e o l a t a p o l l e n and p o l l e n 
o f o ther herbaceous species occur i n t e r m i t t e n t l y . Peat from 176 cm. was 
t 
radiocarbon dated t o a.d. 2 ± 45 (A.D. 40). I t seems, t h e r e f o r e , t h a t 
from t h e E a r l y Bronze Age t o the years j u s t p r i o r t o the a r r i v a l o f the 
Romans, very l i t t l e use was made o f the land i n the p o l l e n catchment area 
of F e l l e n d Moss. The occasional presence o f small amounts o f herbaceous 
p o l l e n suggests t h a t some c l e a r i n g s were maintained w i t h i n the f o r e s t , 
probably by gra z i n g pressure from l i v e s t o c k , although a c t u a l clearances 
must have been i n f r e q u e n t . The p a u c i t y o f known Bronze Age or I r o n Age 
settlement s i t e s i n the area lends support t o the i n t e r p r e t a t i o n . 
At 176 cm. the curves f o r Gramineae, Plantago l a n c e o l a t a and Rumex 
p o l l e n and P t e r i d i u m spores begin t o r i s e once again and a t 168 cm. they 
r i s e s h a r p l y t o very high values. At the same time, Plantago major/media 
and Ranunculaceae p o l l e n reappear and form continuous curves. The pol l e n ' 
of Compositae ( T u b u l i f l o r a e ) appears f o r the f i r s t time a t 168 cm. and t h a t 
of Chenopodiaceae i s present i n small amounts. 
The much higher and sustained herbaceous p o l l e n percentages 
o c c u r r i n g between 168 and 132 cm., w i t h maxima a t 164 cm. and 152 cm., 
i n f e r t h a t f o r e s t clearance was on a comparatively extensive scale.. The 
p e r i o d concerned which may have begun i n the very l a t e pre-Roman I r o n 
Age, covers the whole o f the Romano-British p e r i o d and continues i n t o 
Anglo-Saxon times. This being more or less synchronous w i t h the f i r s t 
e xtensive clearances recorded a t Steng Moss, i t w i l l be r e f e r r e d t o as 
Brittano-Roman. I f the date o f A.D. 40 i s accepted f o r the f i r s t r i s e 
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of herbaceous p o l l e n , i t i s tempting t o associate the very sharp r i s e 
o f Gramineae, Plantago l a n c e o l a t a and Rumex curves a t 168 cm. w i t h the 
c o n s t r u c t i o n o f Hadrian's W a l l , immediately t o the n o r t h o f F e l l e n d Moss 
i n A.D. 122-130. A grea t deal o f wood would have been r e q u i r e d f o r 
t h i s p r o j e c t . 
Cereal p o l l e n was only recorded a t 168 cm., although small 
amounts o f C r u c i f e r a e , Chenopodiaceae and U r t i c a p o l l e n are present a t 
i n t e r m i t t e n t l e v e l s and suggest t h a t some c u l t i v a t i o n may have been 
p r a c t i s e d . For most of the p e r i o d , however, p o l l e n o f Gramineae, 
Plantago l a n c e o l a t a , Rumex and Ranunculaceae i s present i n s u b s t a n t i a l 
q u a n t i t i e s and i n d i c a t e s t h a t the a g r i c u l t u r a l economy was predominantly 
p a s t o r a l . 
I t may be noted t h a t a t F e l l e n d Moss there i s no s i g n i f i c a n t 
increase i n Betula p o l l e n u n t i l the beginning o f the Brittano-Roman 
clearance phase. I t i s t h e r e f o r e suggested t h a t a t F e l l e n d Moss the 
r i s e of Betul a p o l l e n , which t y p i c a l l y occurs i n zone V I I I can be a t t r i -
buted t o anthropogenic r a t h e r than c l i m a t i c f a c t o r s . This i s d i f f e r e n t 
t o the s i t u a t i o n a t Steng Moss, where the Betula r i s e occurred somewhat 
e a r l i e r , and may be due, i n p a r t , t o f a c t o r s associated w i t h c l i m a t i c 
change. 
Up t o about A.D. 635 (132 cm.) the r i s e of the t r e e p o l l e n 
curve i n d i c a t e s t h a t f o r e s t regeneration took place. Herbaceous p o l l e n 
curves f a l l t o low values once more, w i t h Gramineae p o l l e n having d e c l i n e d 
t o 46% o f t r e e p o l l e n a t 112 cm., a t which l e v e l PLantago l a n c e o l a t a 
was 3% and Rumex 1%. The s i t u a t i o n i n the p o l l e n catchment area a f t e r 
the departure o f the Romans was very s i m i l a r - t o t h a t recorded a t Steng 
Moss. Cleared land was apparently maintained f o r some time, perhaps f o r 
as much as a century longer a t Fellend Moss than a t Steng Moss, b u t 
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d u r i n g the Anglo-Saxon p e r i o d much land was abandoned, a l l o w i n g f o r e s t 
r egeneration t o take p l a c e . Again, t h i s may r e f l e c t a movement o f 
a g r i c u l t u r a l a c t i v i t y from the uplands t o the f e r t i l e lowland v a l l e y s , 
which the t e c h n i c a l i n n o v a t i o n s brought by the Anglo-Saxons would have 
allowed. 
At 106 cm. herb p o l l e n curves begin t o r i s e very r a p i d l y , 
reaching a maximum a t 194 cm. P o l l e n o f c e r e a l s , Cannabis, members o f 
the C r u c i f e r a e f a m i l y and U r t i c a i n d i c a t e t h a t arable farming was of. 
some importance. Peat from 104 cm. was radiocarbon dated t o a.d. 1005 ±40 
(A.D. 1030). This i s the f i r s t recorded occurrence o f Cannabis p o l l e n a t 
F e l l e n d Moss, b u t i t hau been recorded from as e a r l y as the Bronze Age 
a t Hutton Henry i n Co. Durham ( B a r t l e y e t a l , 1976) and from the l a t e 
I r o n Age onwards i n other p a r t s o f n o r t h e r n England ( O l d f i e l d , 1963$ 
O l d f i e l d and Statham, 1963; Walker, 1955: Hicks, 1971; B a r t l e y e t a l , 
1976). 
At the same l e v e l t h a t c e r e a l p o l l e n i s h i g h and Cannabis 
p o l l e n i s p r e s e n t , Gramineae p o l l e n reaches 300% and t h a t o f Plantago 
l a n c e o l a t a i s 60%, i t s h i g h e s t recorded value a t t h i s s i t e . These, 
together w i t h h i g h percentages of Rumex and Compositae ( T u b u l i f l o r a e ) 
p o l l e n i n d i c a t e t h a t land under pasture was also widespread. 
Associated w i t h t h i s clearance phase i s a sharp r i s e o f the 
Corylus curve. Presumably Corylus was coppiced and harvested. 
The radiocarbon date suggests t h a t r e s p o n s i b i l i t y f o r t h i s 
p e r i o d of g r e a t l y increased a g r i c u l t u r a l a c t i v i t y may l i e w i t h immigrant 
Scandanavian s e t t l e r s ; e i t h e r d i r e c t l y or by the expansion o f s e t t l e -
ment i n t o the uplands which t h e i r presence i n c o a s t a l areas must have 
encouraged. I n c o n s i d e r a t i o n o f t h i s i d e a , i t i s i n t e r e s t i n g t o note 
t h a t a very s i m i l a r change o f v e g e t a t i o n , shown by the p o l l e n diagram 
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from Steng Moss, apparently took place a century and a h a l f e a r l i e r . 
The phase of clearance a c t i v i t y centred around A.D. 1030 was, 
however, only s h o r t l i v e d . Above 104 cm. herbaceous p o l l e n percentages 
d e c l i n e r a p i d l y and remain a t comparatively low values u n t i l a t 64 cm. 
the Gramineae and Plantago l a n c e o l a t a curves r i s e s h a r p l y once more. 
Peat from 64 cm. was radiocarbon dated t o a.d. 1536 ± 45 (A.D. 1420). 
This p e r i o d o f decreased land use, d u r i n g which some degree o f f o r e s t 
r e g e n eration took p l a c e , covers Norman and Early Medieval times. Norman 
settlements w i t h i n the area around F e l l e n d Moss are few i n comparison 
t o c e n t r a l Northumberland. Presumably the h i g h f e l l s t o the south-west 
and the wet peatlands or 'flows' t o the n o r t h and norch-west o f F e l l e n d 
Moss were u n a t t r a c t i v e areas as f a r as Norman landowners were concerned. 
L a t e r , the c l i m a t i c d e t e r i o r a t i o n of the e a r l y 14th century 
(Lamb, 1966) must have been p a r t i c u l a r l y discouraging i n an area which 
i n any case i s on the w e t t e r side o f t h e Pennine h i l l s , and the con-
t i n u e d low l e v e l o f a g r i c u l t u r a l a c t i v i t y d u r i n g the 14th century 
f o l l o w s the general t r e n d f o r the n o r t h o f England. Nevertheless, the 
curves f o r P l a r t a g o l a n c e o l a t a , Rumex and P t e r i d i u m remain continuous and 
small amounts o f other herbaceous p o l l e n such as A r t e m i s i a , Ranunculaceae 
and Compositae ( T u b u l i f l o r a e ) t e s t i f y t o the maintenance o f some p a s t o r a l 
farming i n the area. 
The f i n a l phase o f f o r e s t clearance beginning c. A.D. 1420 and 
l a s t i n g u n t i l the present day opens w i t h arable farming again assuming 
some importance. Cereal p o l l e n has reappeared a t 72 cm. and i s 6% o f 
t r e e p o l l e n a t 64 cm. However, between 48 cm. and 8 cm. t h e r e i s only 
one l e v e l a t which cereals are recorded, although Cannabis p o l l e n i s 
fr e q u e n t . Godwin (1967a) p o i n t e d out t h a t i n Ear.t A n g l i a a t l e a s t , 
c u l t i v a t i o n o f hemp was enforceable by law d u r i n g Tudor times. 
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Presumably i t was much i n demand a t t h a t t i m e , w h i c h m i g h t e x p l a i n t h e 
c o m p a r a t i v e l y l a r g e amounts o f Cannabis p o l l e n a p p e a r i n g i n t h e p o l l e n 
d i a g r a m f o r F e l l e n d Moss. 
Above 24 cm. t h e c u r v e s f o r Gramineae, P l a n t a g o l a n c e o l a t a and 
Rumex p o l l e n a l l r i s e t o v e r y h i g h v a l u e s , w h i c h i s s u g g e s t i v e o f an 
i n c r e a s e i n t h e amount o f p a s t u r e l a n d . C e r e a l p o l l e n r e a p p e a r s a t 8 cm. 
and i s 11% c f t r e e p o l l e n i n t h e s u r f a c e sample, w h i c h p e r h a p s r e f l e c t s 
a t e n d e n c y t o w a r d s i n c r e a s e d a r a b l e f a r m i n g d u r i n g t h e t w e n t i e t h c e n t u r y , 
C o r y l u s p o l l e n a g a i n shows a d e c l i n e t o w a r d s t h e t o p o f t h e 
p r o f i l e j u s t as i t d i d a t Steng Moss, and a t t h e s u r f a c e , P i n u s p o l l e n 
i s 37% o f t r e e p o l l e n , a r e s u l t o f t h e modern p o l i c y o f a f f o r e s t a t i o n . 
6 . 5 Summary o f Events 
I t has been s u g g e s t e d (Jobey, p r i v a t e communication) t h a t t h e 
u p l a n d s o f s o u t h - w e s t N o r t h u m b e r l a n d have, t h r o u g h o u t much o f a n t i q u i t y 
been an u n a t t r a c t i v e a r e a f o r human s e t t l e m e n t , and as a r e s u l t s e t t l e -
ment s i t e s o f any age a r e r e l a t i v e l y t h i n on t h e g r o u n d . The p o l l e n 
d i a g r a m f o r F e l l e n d Moss r e i n f o r c e s t h i s v i e w p o i n t t o a c e r t a i n e x t e n t . 
O n l y one s h o r t p e r i o d o f s h i f t i n g a g r i c u l t u r e ( i n t h e E a r l y Bronze Age) 
was r e c o r d e d p r i o r t o t h e a r r i v a l o f t h e Romans i n t h e a r e a . T h a t t h e 
Romans had a c o n s i d e r a b l e i m p a c t upon t h e l a n d s c a p e i s shown b o t h b y 
t h e abundance o f Roman remains and by t h e l a r g e i n c r e a s e o f open l a n d 
i n d i c a t e d by t h e p o l l e n d i a g r a m . 
A f t e r t h e Roman w i t h d r a w a l , p r o s p e r i t y appears t o have con-
t i n u e d f o r some t i m e , b u t d u r i n g Anglo-Saxon t i m e s , f o r e s t r e g e n e r a t i o n 
was a l l o w e d t o t a k e p l a c e . E a r l y i n t h e e l e v e n t h c e n t u r y . t h e r e was a 
second p e r i o d o f e x t e n s i v e b u t e v i d e n t l y s h o r t - l i v e d c l e a r a n c e , w h i c h 
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must be a t t r i b u t e d i n one way o r a n o t h e r t o an i n f l u x o f S c a n d i n a v i a n 
s e t t l e r s . 
T here was o n l y l i m i t e d a g r i c u l t u r a l l a n d use d u r i n g Norman 
and E a r l y M e d i e v a l t i m e s . From t h e b e g i n n i n g o f t h e f i f t e e n t h c e n t u r y 
t h e f o r e s t was p r o g r e s s i v e l y c l e a r e d , w i t h c e r e a l c u l t i v a t i o n o f some 
i m p o r t a n c e i n i t i a l l y , b u t w i t h p a s t u r e l a n d becoming more w i d e s p r e a d 
f r o m t h e e a r l y e i g h t e e n t h c e n t u r y onwards. 
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T a b l e 5 : ESTIMATED RATES OF PEAT FORMATION 
Depth 
(cms.) 
Average c o r r e c t e d 
d a t e 
K a te o f p e a t f o r m a t i o n 
( Y r s . p e r 1 cm. 
o f p e a t ) 
0 A.D. 1950 
8 . 2 8 
64 A.D. 1420 
9 . 7 5 
104 A.D. 1030 
1 4 . 1 0 
132 A.D. 6 3 5 
1 3 . 5 2 
176 A.D. 40 
1 5 . 1 4 
320 2 1 4 0 B . C . 
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U n i d e n t i f i e d Hordeum Secale T r i t i c u m 
0 2 4 0 2 0 2 0 2 4 
s i r ' — — r — r r i r 
» I I L _ L_ I L 1 L L 
ad. 1516 ±45 
ad. 1005 ± 4 0 
- ad. 620 ± 4 0 
F i g . l i d C e r e a l p o l l e n r e c o r d e d a t F e l l e n d Moss 
(shown as no. o f p o l l e n g r a i n s i n t h e c o u n t ) . 
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CHAPTER 7 
BROAD MOSS 
7.1 I n t r o d u c t i o n 
Broad Moss (N.G.R. NT 9 6 3 2 1 5 ) i s a r a i s e d p e a t bog r e s t i n g on a 
w i d e c o l between t h e v a l l e y o f t h e Harthope Burn and t h e headwaters o f 
t h e T h r e e s t o n e B u r n , i n t h e n o r t h - w e s t e r n p a r t o f N o r t h u m b e r l a n d . I t i s 
7.3 km. s o u t h - w e s t o f t h e town o f Wooler, 5.3 km. west o f t h e v i l l a g e o f 
I l d e r t o n and 2 . 6 km. n o r t h - e a s t o f Hedgehope H i l l , t h e second h i g h e s t peak 
o f t h e C h e v i o t H i l l s ( F i g . 1 2 ) . A t 390 m. O.D. i t i s t h e h i g h e s t o f t h e 
s i t e s examined d u r i n g t h i s s t u d y , and i t l i e s a t t h e j u n c t i o n o f t h e C h e v i o t 
g r a n i t e and t h e a n d e s i t i c l a v a s w h i c h t o g e t h e r f o r m t h e b u l k o f t h e C h e v i o t 
H i l l s . I t s l a r g e s t d i m e n s i o n s a r e 0 . 6 km. x 0 . 8 5 km., b u t t h e w e s t e r n p a r t 
has been d i s t u r b e d by p e a t c u t t i n g (see F i g . 1 3 ) . The s u r f a c e v e g e t a t i o n 
i s d o m i n a t e d by E r i o p h o r u m v a g i n a t u m , C a l l u n a v u l g a r i s and Sphagnum spp., 
w i t h P o l y t r i c h u m commune and E r i c a t e t r a l i x w i d e s p r e a d . 
7.2 S t r a t i g r a p h y 
Two l i n e t r a n s e c t s were l a i d o u t a c r o s s t h e moss as shown i n F i g . 13 
and t h e s t r a t i g r a p h y was i n v e s t i g a t e d a t 80 m. i n t e r v a l s a l o n g each o f t h e 
t r a n s e c t s . A Dumpy l e v e l was used t o d e t e r m i n e t h e s u r f a c e p r o f i l e o f t h e 
moss a l o n g t h e t r a n s e c t s . R e s u l t s o f t h e i n v e s t i g a t i o n a r e shown i n F i g s . 
14a and 14b. 
The base o f t h e moss i s l a r g e l y u n d e r l a i n by a t h i n l a y e r o f c o a r s e 
c l a y e y m a t e r i a l w h i c h l i e s on b e d r o c k . The l o w e r p a r t c o n s i s t s o f wood p e a t 
w i t h some w e l l - h u m i f i e d Sphagnum and E r i o p h o r u m remains b u t t h e upper p a r t 
c o n s i s t s a l m o s t e n t i r j l y o f Sphagnum and Eriox^horum p e a t . There i s no 
e v i d e n c e t o s u g g e s t t h a t open w a t e r e v e r e x i s t e d a t t h e s i t e . 
- 81 ~ 
CXXoldstream 
I 
90 
O 
Bamburgh 
Wooler Chatton 
Cheviot 
Breami 
A l n w i c k 
10 
Rothbury 
Fig . 1 2 Map of locality of Broad Moss and 
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S t r a t i g r a p h y a t t h e c o r e s i t e was as f o l l o w s : -
cm. 
0 - 20 E r i o p h o r u m p e a t . 
21 - 30 Sphagnuro/Eriophorum p e a t . 
31 - 77 E r i o p h o r u m p e a t w i t h s m a l l amounts o f Sphagnum. 
H 4 
78 - 100 Sphagnum/Eriophorum p e a t w i t h C a l l u n a . H r 
101 - 124 E r i o p h o r u m p e a t . H . . 5 
125 - 135 Sphagnum/Eriophorum p e a t . 
136 - 150 E r i o p h o r u m p e a t . 
151 - 189 Sphagnum/Eriophorum p e a t w i t h some C a l l u n a r e m a i n s . 
190 - 204 W e l l - h u m i f i e d Sphagnum/Eriophorum p e a t w i t h wood. 
H 7 
205 - 2 3 8 Amorphous p e a t w i t h many wood f r a g m e n t s . H 
239 - 296 W e l l - h u m i f i e d Sphagnum/Eriophorum p e a t w i t h wood f r a g m e n t s . 
297 - 320 
320 
Amorphous p e a t w i t h wood f r a g m e n t s . Hg 
C l a y 
7.. 3 C o l l e c t i o n o f Samples f o r P o l l e n A n a l y s i s 
I n i t i a l l y , a p i t was e x c a v a t e d w i t h t h e i n t e n t i o n o f t a k i n g mono-
l i t h samples f r o m an exposed s e c t i o n , b u t t h i s p r o v e d t o be p o s s i b l e f o r 
o n l y t h e upper 50 cm. o f t h e p r o f i l e . For t h i s upper p a r t t h e p e a t was 
t a k e n i n o v e r l a p p i n g b l o c k s o f a p p r o x i m a t e l y 25 x 25 x 25 cm. These were 
t r a n s p o r t e d back t o t h e l a b o r a t o r y and c u t i n t o 1 cm. t h i c k s l i c e s f r o m 
1 
w h i c h a 1 cm sample was t a k e n f o r p o l l e n a n a l y s i s . The s l i c e s were t h e n 
s e a l e d i n p o l y t h e n e bags and s t o r e d i n boxes a t 4°C. 
The r e m a i n d e r o f t h e p r o f i l e down t o 320 cm. was sampled w i t h t h e 
R u s s i a n b o r e r , t a k i n g f o u r c o r e s a t each 50 cm. i n t e r v a l . Back i n t h e 
l a b o r a t o r y , one c o r e f r o m each 50 cm. i n t e r v a l was c u t i n t o 1 cm. s l i c e s 
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and a 1 cu. cm. sample t a k e n f o r p o l l e n a n a l y s i s f r o m t h e c e n t r e o f each 
s l i c e . The r e s t o f t h e c o r e s were s t o r e d a t 4°C i n h a l f - - c y l i n d r i c a l 
p l a s t i c c o n t a i n e r s s e a l e d i n p o l y t h e n e bags. 
R a d i o c a r b o n d a t i n g o f samples f r o m Broad Moss was n o t c o n s i d e r e d 
t o be a b s o l u t e l y n e c e s s a r y because t h e p o l l e n d i a g r a m d i s p l a y e d a s i m i l a r 
p a t t e r n o f f o r e s t c l e a r a n c e e p i s o d e s t o t h o s e r e c o r d e d a t Steng Moss and 
F e l l e n d Moss, f o r w h i c h r a d i o c a r b o n d a t e s had a l r e a d y been o b t a i n e d . 
The l a b o r a t o r y t e c h n i q u e s used t o p r e p a r e and c o u n t t h e samples a r e 
d e s c r i b e d i n Chapter 2 . The macro r e m a i n s , r e t a i n e d a f t e r sodium h y d r o x i d e 
t r e a t m e n t , were examined u s i n g a low power b i n o c u l a r m i c r o s c o p e (x 10 -
x 70 m a g n i f i c a t i o n ) . T h i s e x a m i n a t i o n a l l o w e d a more d e t a i l e d d e s c r i p -
t i o n o f t h e s t r a i g r a p h y , as f o l l o w s : -
Depth (cm.) 
0 - 20 E r i o p h o r u m p e a t . 
2 1 - 5 6 Eriophorum/Sphagnum p e a t . 
57 - 79 E r i o p h o r u m p e a t . 
80 Sphagnum/Eriophorurn p e a t w i t h C a l l u n a . 
8 1 - 102 Sphagnum/Eriophorum p e a t . 
103 - 122 E r i o p h o r u m p e a t . 
123 - 186 Sphagnum/Eriophorum p e a t . 
187 - 1 9 1 Sphagnum/Eriophorum/wood p e a t . 
192 - 2 2 2 H i g h l y h u m i f i e d p e a t w i t h few r e m a i n s 
2 2 3 - 2 3 6 H i g h l y h u m i f i e d wood p e a t . 
2 3 7 - 2 8 2 Sphagnum/Eriophoram/wood p e a t . 
2 8 3 - 320 W e l l h u m i f i e d wood p e a t . 
The c o m p l e t e d p o l l e n d i a g r a m f o r Broad Moss i s shown i n 
F i g s . 1 5 a , 15b and 1 5 c . 
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7 . 4 I n t e r p r e t a t i o n o f t h e p o l l e n d i a g r a m 
The absence o f r a d i o c a r b o n d a t e s f o r t h e Broad Moss p o l l e n d i a -
gram means t h a t c o r r e l a t i o n o f f o r e s t c l e a r a n c e e p i s o d e s w i t h h i s t o r i c 
and p r e - h i s t o r i c e v e n t s c a n n o t be made d i r e c t l y . However, t h e g e n e r a l 
p a t t e r n o f f o r e s t c l e a r a n c e a c t i v i t y shows many s i m i l a r i t i e s w i t h t h a t 
a t Steng Moss and F e l l e n d Moss, and so, u s i n g t h e d a t e s o b t a i n e d f r o m 
t h e s e two s i t e s , an a p p r o x i m a t e d a t i n g o f t h e Broad Moss d i a g r a m has been 
deduced. 
I n t h e l o w e r p a r t o f t h e p r o f i l e , Ulmus p o l l e n v a l u e s a r e v e r y 
l o w , b u t a t t h e same t i m e A l n u s , F r a x i n u s amd T i l i a a r e p r e s e n t . T h i s 
s u g g e s t s t h a t t h e whole o f t h e p r o f i l e i s composed o f p e a t w h i c h f o r m e d 
a f t e r t h e o n s e t o f t h e elm d e c l i n e , i . e . i n zones V l l b and V I I I . 
I t i s n o t i c e a b l e t h a t t h e amount o f B e t u l a p o l l e n p r e s e n t i s 
s l i g h t l y h i g h e r t h r o u g h o u t t h e p r o f i l e , t h a n m i g h t n o r m a l l y be e x p e c t e d . 
I t may be t h a t t h e woodlands r e p r e s e n t e d i n t h e d i a g r a m were p r e d o m i n a n t l y 
t h o s e o f h i g h e r l a n d o f t h e C h e v i o t H i l l s , where t h e a l t i t u d e and n a t u r e 
o f t h e t e r r a i n m i g h t have f a v o u r e d an open woodland i n w h i c h B e t u l a 
s p e c i e s were w e l l r e p r e s e n t e d . 
T i l i a p o l l e n i s p r e s e n t i n v e r y s m a l l amounts i n t h e l o w e r p a r t - o f 
t h e p r o f i l e , b u t does n o t f o r m a c o n t i n u o u s c u r v e . I t s d i s a p p e a r a n c e 
above 240 cm. c a n n o t n e c e s s a r i l y be i n t e r p r e t e d as a ' T i l i a d e c l i n e ' such 
as d e s c r i b e d by T u r n e r ( 1 9 6 2 ) . 
The f i r s t s i g n i f i c a n t r i s e o f Gramineae p o l l e n o c c u r s a t 2 4 0 cm. 
a l t h o u g h s m a l l amounts o f P l a n t a g o l a n c e o l a t a p o l l e n a r e p r e s e n t b elow 
t h i s l e v e l . Between 2 4 0 cm. and 216 cm., Gramineae p o l l e n i s s l i g h t l y more 
abundant t h a n p r e v i o u s l y and P l a n t a g o l a n c e o l a t a and Rumex p o l l e n f o r m more 
o r l e s s c o n t i n u o u s c u r v e s . P t e r i d i u m spores a r e a l s o c o n t i n u o u s l y p r e s e n t -
i n s m a l l amounts. I t i s s u g g e s t e d t h a t t h i s r e p r e s e n t s an o p e n i n g o u t o f 
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the canopy as a r e s u l t o f grazing pressure, created by domestic s t o c k , 
which a f f e c t e d the regeneration o f t r e e s . Comparison w i t h the diagrams 
from Steng Moss and Fe l l e n d Moss favours an Early Bronze Age date f o r 
t h i s a c t i v i t y . 
Both Gramineae and Plantago l a n c e o l a t a p o l l e n r i s e t o form small 
peaks i n t h e i r curves a t 212 cm. and 188 cm. The p o l l e n o f other Planftago 
species i s present a t the same time and Pt e r i d i u m spores, present d u r i n g 
the f i r s t Gramineae peak, r i s e t o h i g h values d u r i n g the second Gramineae 
maximum. Cereal p o l l e n g r a i n s are present a t 212 cm. and 192 cm. and 
small amounts of p o l l e n o f oth e r herbaceous p l a n t s such as members o f the 
Compositae ( T u b u l i f l o r a e ) f a m i l y and U r t i c a are present. This p o l l e n 
assemblage i s i n d i c a t i v e o f two periods o f s h i f t i n g a g r i c u l t u r e o f the 
k i n d seen a t Steng Moss and F e l l e n d Moss d u r i n g the Bronze Age and E a r l y 
I r o n Age. 
Although the presence of Gramineae, Plantago l a n c e o l a t a , Rumex 
and Compositae (Tub.) p o l l e n suggests t h a t p a s t o r a l i s m was predominant, 
the appearance o f small amounts o f cere a l p o l l e n shows t h a t some c u l t i v a -
t i o n was p r a c t i s e d . 
Between 180 cm. and 160 cm. herbaceous p l a n t s are p o o r l y r e p r e -
sented on the p o l l e n diagram. Small temporary clearances, c h a r a c t e r i s t i c 
o f the phases of s h i f t i n g a g r i c u l t u r e , must have been scarce w i t h i n the 
p o l l e n catchment area, d u r i n g the time represented by t h i s s e c t i o n o f the 
p r o f i l e . Consequently the p r o p o r t i o n o f t r e e p o l l e n i s comparatively h i g h . 
However, a t 160 cm. the f i r s t p e r i o d of extensive f o r e s t clearance 
began w i t h a r i s e of Gramineae, Plantago l a n c e o l a t a , Plantago major/media, 
A r t e m i s i a , Ranunculaceae and Rumex p o l l e n and o f the spores o f Pte r i d i u m . 
The p r o p o r t i o n of herb p o l l e n r i s e s t o very h i g h v j i u e s and remains so 
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u n t i l a r a p i d decrease takes place between 132 cm. and 128 cm. Cereal 
p o l l e n was recorded a t only one l e v e l d uring t h i s phase, and the p o l l e n 
of p l a n t s such as U r t i c a and members of the Compositae ( L i g . ) , 
Chenopodiaceae and C r u c i f e r a e f a m i l i e s , which are o f t e n associated w i t h 
disturbance by c u l t i v a t i o n , was present only i n small amounts. 
I f t h i s f i r s t phase of extensive f o r e s t clearance i s c o r r e l a t e d 
w i t h s i m i l a r events a t Steng Moss and F e l l e n d Moss, then i t may be placed 
between the end o f the I r o n Age and the beginning o f the Anglo-Saxon 
p e r i o d of Northumberland. The p o l l e n assemblage demonstrates the con-
t i n u e d importance o f a p a s t o r a l economy, w i t h c u l t i v a t i o n o f apparently 
l i m i t e d s i g n i f i c a n c e . 
Towards the end of t h i s phase, a t 132 cm., Gramineae p o l l e n i s 
290% o f t r e e p o l l e n , f o r t h i s one l e v e l o n l y . There i s no p r o p o r t i o n a l 
r i s e i n the p o l l e n curves o f other associated herbaceous species. A good 
deal o f the Gramineae p o l l e n present a t t h i s l e v e l i s o f the l a r g e group 
described by Faegri and Iversen (1975) as 'Festuca t y p e ' , which i n c l u d e s 
the genus M o l i n i a . I t i s p o s s i b l e t h a t M o l i n i a was growing on or near 
the bog and t h a t anthers were deposited on the bog surface b y ' b i r d s or 
wind, g i v i n g r i s e t o an o v e r - r e p r e s e n t a t i o n of Gramineae p o l l e n a t t h i s 
l e v e l . I t i s u n l i k e l y t h a t an increase o f Gramineae p o l l e n due t o t h e 
extension o f pastureland could have occurred w i t h o u t a concomitant increase 
o f other herbaceous species. 
Above 128 cm. Gramineae p o l l e n f a l l s r a p i d l y from 118% t o 49% 
o f t r e e p o l l e n a t 124 cm. and then more g r a d u a l l y t o 30% a t 108 cm. A 
s i m i l a r d e c l i n e occurs f o r Plantago l a n c e o l a t a and Rumex p o l l e n . 
P t e r i d i u m spores are absent between 132 cm. and 112 cm. The p r o p o r t i o n 
of t r e e p o l l e n r i s e s correspondingly and i n d i c a t e s t h a t much land was 
abandoned and f o r e s t regeneration allowed t o take place. I f the p e r i o d 
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of extensive clearance corresponds t o the Brittano-Roman periods o f 
Steng Moss and F e l l e n d Moss, the d e c l i n e would have occurred e a r l y i n 
Anglo-Saxon times. 
From 108 cm. t o 100 cm. th e r e i s once more a r i s e o f herbaceous 
p o l l e n ; i n p a r t i c u l a r o f Gramineae, Plantago l a n c e o l a t a and Rumex p o l l e n 
and d u r i n g which, small amounts o f c e r e a l p o l l e n are present. However, 
a l l these curves f a l l s l i g h t l y before r i s i n g again a t the beginning o f a 
second p e r i o d o f clearance. -
Between 9 2 - 9 6 cm. and 60 cm., the p r o p o r t i o n o f p o l l e n d e r i v e d 
from herbaceous p l a n t s i s comparatively h i g h . Gramineae, Plantago 
l a n c e o l a t a , Rumex and Ranunculaceae p o l l e n and P t e r i d i u m spores are h i g h 
throughout t h i s p e r i o d , suggesting t h a t p a s t o r a l farming was an important 
a c t i v i t y . The amount o f land used seems t o have been g r a d u a l l y extended 
between 84 cm. and 72 cm. as evidenced by r e l a t i v e l y l a r g e amounts o f 
Ar t e m i s i a p o l l e n , some Compositae ( T u b u l i f l o r a e ) p o l l e n and increased 
amounts o f Graminea.e and Rumex p o l l e n . Gramineae, Plantago l a n c e o l a t a 
and Rumex p o l l e n percentages are very h i g h a t the 72 cm. l e v e l , being 167% 
53% and 17% of t r e e p o l l e n r e s p e c t i v e l y . 
Nevertheless, c e r e a l p o l l e n i s continuously present between 96 cm. 
and 64 cm. Cr u c i f e r a e p o l l e n i s h i g h between 80 cm. and 72 cm. and 
Chenopodiaceae p o l l e n i s present as 4% o f t r e e p o l l e n a t 76 cm. Thus f o r 
a t l e a s t some p a r t o f t h i s clearance p e r i o d , mixed farming was apparently 
the common p r a c t i c e . 
I t i s worth n o t i n g the s i n g l e occurrence o f Juglans p o l l e n a t 
96 cm. Juglans i s thought t o have been brought t o t h i s country by the 
Romans, i t s E n g l i s h name being d e r i v e d from t h e C e l t i c word 'wealdh*, 
meaning f o r e i g n . 
Above 72 cm., the p o l l e n o f herbaceous p l a n t s d e c l i n e s , very 
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r a p i d l y a t f i r s t , l e v e l s o f f between 68 cm. and 60 cm., then d e c l i n e s 
again, such t h a t a t 56 cm. Gramineae p o l l e n i s o n l y 28% o f t r e e p o l l e n , 
Plantago l a n c e o l a t a p o l l e n i s 6%, t h a t of Rumex i s 1% and c e r e a l p o l l e n 
i s absent. This d e c l i n e may be c o r r e l a t e d w i t h s i m i l a r phenomena noted 
a t Steng Moss and F e l l e n d Moss, where the very high peak o f herbaceous 
p o l l e n (72 cm. a t Broad Moss) occurs around A.D. 900 and A.D. 1030 r e ~ 
t 
s p e c t i v e l y , and has been a t t r i b u t e d t o the a r r i v a l o f Scandanavian s e t t l e r s 
i n Northumberland. At Broad Moss, the p a t t e r n o f d e c l i n e i s r a t h e r more 
l i k e t h a t a t Steng Moss i n so much as herb p o l l e n values l e v e l o f f f o r 
a s h o r t w h i l e a f t e r the i n i t i a l drop and then f a l l again. 
I f the assumptions t h a t have been made concerning t h e d a t i n g o f 
t h i s episode o f f o r e s t clearance can be r e l i e d upon, then i t becomes 
evi d e n t t h a t i n the p o l l e n catchment area o f Broad Moss th e r e was much 
more f o r e s t clearance and a g r i c u l t u r a l a c t i v i t y i n Mid t o Late Anglo-
Saxon times than a t e i t h e r F e l l e n d Moss or Steng Moss. This i s perhaps 
not unexpected. The r o y a l palace of the seventh century Northumbrian 
kings has been excavated a t Yeavering near Wooler (Hope-Taylor, 1 9 6 1 ) . 
The area was thus a centre o f Anglo-Saxon a c t i v i t y , and must have continued 
t o be so. 
The regeneration o f f o r e s t recorded by the p o l l e n diagram and 
reaching a maximum a t 56 cm. seems l i k e l y t o have been a r e s u l t o f the 
environmental and p o l i t i c a l changes which took place d u r i n g the f o u r t e e n t h 
century and which brought about a general d e c l i n e o f a g r i c u l t u r e over 
much of northern Europe. 
At 48 cm. a r i s e i n the p r o p o r t i o n o f herbaceous p o l l e n marks the 
beginning o f a p e r i o d o f massive f o r e s t clearance l a s t i n g u n t i l the present 
day. Gramineae and Rumex p o l l e n curves r i s e p r o g r e s s i v e l y t o reach very 
h i g h maxima o f 494% and 67% o f t r e e p o l l e n r e s p e c t i v e l y , w h i l s t the maximum 
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o f the Plantago l a n c e o l a t a p o l l e n curve i s 125% a t 20 cm. Excepting f o r 
the top 8 cm. of the p r o f i l e , Plantago major/media, Compositae (Tub.) 
A r t e m i s i a , C r u c i f e r a e , Ranunculaceae and cereals present more or less 
continuous p o l l e n curves d u r i n g t h i s f i n a l clearance episode, w i t h com-
p a r a t i v e l y h i g h values recorded. 
There was apparently g r e a t e r emphasis placed on .arable farming 
than had p r e v i o u s l y been the case, f o r l a r g e amounts o f c e r e a l p o l l e n were 
recorded, along w i t h p o l l e n of p l a n t s commonly associated w i t h -disturbance 
by c u l t i v a t i o n , such as members o f the C r u c i f e r a e , Chenopodiaceae and 
Compositae (Lig.) f a m i l i e s and o f Centaurea c Y a n u s - I n a d d i t i o n , Cannabis 
p o l l e n occurs i n r e l a t i v e l y l a r g e amounts between 40 cm. and 16 cm., w i t h 
a maximum of 19% a t 36 cm. I t would seem, t h e r e f o r e , t h a t once the 
p o l i t i c a l s t r i f e i n the Border re g i o n had ceased, the area around Broad 
Moss became a g r i c u l t u r a l l y i m p o r t a n t , w i t h l a r g e amounts o f lan d made 
over t o both a r a b l e and p a s t o r a l farming. 
This may have l a s t e d u n t i l the t w e n t i e t h century, b u t i n the top 
8 - 1 2 cm. o f the p r o f i l e , herbaceous p o l l e n percentages d e c l i n e s l i g h t l y 
i n favour o f t r e e p o l l e n . This seems l i k e l y t c be l a r g e l y a r e s u l t o f 
modern a f f o r e s t a t i o n schemes, evidenced by increased amounts o f Pinus 
p o l l e n , but may also be p a r t l y due t o some abandonment of marginal l a n d 
a l l o w i n g a spread o f moorland communities. 
Corylus p o l l e n shows a steady d e c l i n e d u r i n g t h e f i n a l p e r i o d of 
extensive clearance. This i s probably due i n p a r t t o the d e c l i n i n g 
importance of cop p i c i n g , and i n p a r t t o the demand f o r arable and p a s t o r a l 
land. 
7 . 5 Summary of Events 
An approximate d a t i n g o f the p o l l e n diagram f o r Broad Moss has 
been attempted because the p a t t e r n o f f o r e s t clearance episodes appears 
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t o be very s i m i l a r t o those f o r F e l l e n d Moss and Steng Moss. Periods o f 
small temporary clearances, i n d i c a t i v e of the p r a c t i c e o f s h i f t i n g a g r i -
c u l t u r e , occur d u r i n g times t h a t are suggested t o be Bx-onze Age t o Pre-
Roman I r o n Age. Subsequently, there are three periods o f extensive 
f o r e s t clearance which are equated w i t h the th r e e major clearance episodes 
o f F e l l e n d Moss and Steng Moss, namely Brittano-Roman, Mid Anglo-Saxon 
t o E a r l y Medieval and c. 15/16th Century t o present. During the s o - c a l l e d 
Brittano-Roman clearance p e r i o d , c u l t i v a t i o n was o f minor importance, b u t . . 
du r i n g the two l a t e r p e r i o d s , mixed farming was p r a c t i s e d , w i t h a rable 
farming o f some considerable importance d u r i n g the f i n a l p e r i o d . 
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Unident if ied 
Hordeum 
Tr i t i c u r n Secaie Avena 
2 4 - r U 0 ~ r r 4_ J. 
J_ i _ JL L. _ l _ l _ 
F i g . 15d Cereal p o l l e n recorded a t Broad Moss 
(shown as no. o f p o l l e n g r a i n s i n the co u n t ) . 
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CHAPTER 8 
CAMP HILL MOSS 
8 . 1 I n t r o d u c t i o n 
Camp H i l l Moss (N.G.R. NU 100263) i s 4 . 0 km. e a s t o f the v i l l a g e 
o f C h i l l i n g h a m , 1 1 . 2 km. e a s t - s o u t h - e a s t o f Wooler and 7 . 7 km. south o f 
B e l f o r d i n the n o r t h - e a s t e r n p a r t of Northumberland ( F i g . 1 2 ). I t i s 
s i t u a t e d a t c. 205 m. O.D. i n a shallow b a s i n between the low r i d g e s o f 
W i l l i e Law and Camp H i l l , and, a t 150 m. x 100 m., i t i s t h e s m a l l e s t o f 
the mosses i n v e s t i g a t e d . 
The moss i s c. 1.5 km. to the e a s t of M i l l s t o n e H i l l , where non-
s e p u l c h r a l c a i r n s were excavated (see Chapters 4 and 9 ) . I n a d d i t i o n , 
c a i r n f i e l d s o ccur a t e i t h e r s i d e o f the moss on both W i l l i e Law and Camp 
H i l l . There i s a long c a i r n on the southern s i d e o f M i l l s t o n e H i l l which 
i s presumed to be of N e o l i t h i c age. Bronze Age remains have been found 
around the s i t e , (Jobey, 1968) and I r o n Age s e t t l e m e n t s a r e t o be seen i n 
the a r e a , notably the h i l l f o r t s of Ross C a s t l e , 2 . 1 km. to the south-west 
and Old Bewick, 5 . 3 km. south-south-west. Roman remains a r e not so abun-
dant as f u r t h e r south, although the Roman road known.as the D e v i l ' s -
Causeway ran along the v a l l e y of the T i l l , 6 . 5 km. to th e west o f Camp 
H i l l Moss. 
S u r f a c e v e g e t a t i o n i s dominated by Eriophorum vaginatum, C a l l u n a 
v u l g a r i s and Sphagnum spp. w i t h P o l y t r i c h u m commune a l s o e v i d e n t . 
8 . 2 S t r a t i g r a p h y 
Two t r a n s e c t s were l a i d out a c r o s s the bog as shown i n F i g . 17 
and the s t r a t i g r a p h y was i n v e s t i g a t e d u s i n g a R u s s i a n - t y p e p e a t b o r e r . 
A Dumpy l e v e l was used to determine the s u r f a c e p r o f i l e of the moss along 
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the t r a n s e c t s . R e s u l t s of t h e s e i n v e s t i g a t i o n s are shown i n F i g s . 18a 
and 18b. The base o f the moss i s u n d e r l a i n by c o a r s e c l a y e y m a t e r i a l 
above which the peat i s l a r g e l y wood peat, sometimes w i t h l a r g e p i e c e s 
of wood p r e s e r v e d . Wood remains are p a r t i c u l a r l y dense between about 
100 cm. and 60 cm. a t the core s i t e . The uppermost peat l a y e r s c o n s i s t 
of Eriophorum and Sphagnum peat w i t h some C a l l u n a remains. 
S t r a t i g r a p h y a t the core s i t e was as f o l l o w s : -
cm. 
0-18 Eriophorum/Calluna p e a t . H,. 
19-60 Eriophorum/Sphagnum p e a t . H,. 
61-105 Eriophorum/Sphagnum pe a t w i t h dense c o n c e n t r a t i o n 
of l a r g e p i e c e s of B e t u l a wood. H_ 
o 
106-187 Highly humified peat w i t h many p i e c e s of wood. 
188 C l a y 
8.3 C o l l e c t i o n of p o l l e n a n a l y s i s and radiocarbon samples 
The p e a t a t t h e deepest p a r t of the moss was sampled by e x c a v a t i n g 
3 
a p i t and c u t t i n g the samples from the s i d e s i n the form o f 25 cm over-
l a p p i n g b l o c k s . T h i s was p o s s i b l e f o r the whole depth of p e a t , the c l a y 
base being encountered a t 1.87 m. below the s u r f a c e . The b l o c k s were 
2 3 r e t u r n e d to the l a b o r a t o r y and c u t to 25 cm x 1.5 cm. s l i c e s , and a 1 cm 
sample was taken from the c e n t r e of each s l i c e f o r p o l l e n a n a l y s i s . The 
s l i c e s were then s e a l e d i n polythene bags and s t o r e d i n boxes a t 4°C. 
Samples s e l e c t e d f o r p o l l e n a n a l y s i s were prepared and counted a c c o r d i n g 
to s t a n d a r d methods d e s c r i b e d i n Chapter 2. A more d e t a i l e d a n a l y s i s o f 
the s t r a t i g r a p h y was made by examining the macro remains r e t a i n e d a f t e r 
sodium hydroxide treatment. R e s u l t s of t h i s examination were as f o l l o w s : -
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cm. 
0 - 2 Eriophorurn/Calluna peat w i t h P a l u d e l l a squarrosa . 
3 - 1 7 Eriophorum/Calluna peat w i t h small amounts of 
Sphagnum . 
1 8 - 3 0 Eriophorum/Sphagnum peat. 
3 1 - 3 5 Eriophorum peat. 
3 6 - 6 2 Eriophorum/Sphagnum peat w i t h P a l u d e l l a squarrosa -
at 5 4 - 5 6 cm. 
6 3 - 7 1 Eriophorum/Sphagnum/Wood peat. 
7 2 - 1 4 5 Wood peat w i t h Eriophorum. 
1 4 6 - 1 8 7 Highly h u m i f i e d wood peat. 
A f t e r completion of the p o l l e n diagram, f i v e l e v e l s were s e l e c t e d 
f o r radiocarbon d a t i n g . A l l were sent t o the Harwell radiocarbon d a t i n g 
l a b o r a t o r y . Results o f the radiocarbon assays are shown i n Table 6 . The 
assay dates have been c o r r e c t e d using t a b l e s given by McKerrel l ( 1 9 7 5 ) , 
i n which standard 5 5 6 8 C dates are converted t o t r e e - r i n g calendar years. 
To enable easy comparison w i t h other p o l l e n diagrams and archaeological-
data, the dates shown on the p o l l e n diagrams are conventional 5 5 6 8 C 
dates. The range given f o r a l l dates i s t h a t o f one standard d e v i a t i o n . 
The dates used i n . the discussion are i d e n t i f i e d i n the conventional manner 
by the use o f c a p i t a l l e t t e r s t o i d e n t i f y c o r r e c t e d dates and small l e t t e r s 
t o i n d i c a t e uncorrected dates. Corrected dates have been used t o c a l c u -
l a t e r a t e s o f peat f o r m a t i o n . 
8 . 4 I n t e r p r e t a t i o n o f the p o l l e n diagram 
Besides having the small e s t surface area of any o f the peat moss 
s i t e s i n v e s t i g a t e d , Camp H i l l Moss i s also comprised o f the shallowest 
depth o f peat, being only 1 . 8 7 m . a t i t s deepest p a r t . I n a d d i t i o n the 
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p o l l e n diagram presented'problems o f i n t e r p r e t a t i o n not encountered w i t h 
those from previous s i t e s . 
The major problem was t h a t of l o c a l . o v e r - r e p r e s e n t a t i o n o f B e t u l a 
and Alnus p o l l e n i n c e r t a i n p a r t s o f the p r o f i l e . Large pieces o f B e t u l a 
and Alnus wood, preserved i n the peat, t e s t i f y t o the presence o f those 
trees on the bog i t s e l f , which explains why t h e i r p o l l e n i s present i n such 
q u a n t i t i e s . A consequence of t h i s o v e r - r e p r e s e n t a t i o n was the depression 
o f the c a l c u l a t e d percentages o f other species, t r e e , shrub and herbaceous,, 
and thus a d i s t o r t i o n o f the p a t t e r n o f events depicted by the p o l l e n 
diagram.. A c o r r e c t i o n f a c t o r was thus i n c o r p o r a t e d i n a l l c a l c u l a t i o n s f o r 
l e v e l s a t which o v e r - r e p r e s e n t a t i o n was thought t o have been s i g n i f i c a n t 
and where macro remains o f the over-represented species could be demonstrated. 
The method used was t h a t i n i t i a l l y suggested by Faegri ( 1 9 4 4 5 and l a t e r by 
Faegri and Iversen ( 1 9 7 5 ) , i n which the o v e r - r e p r e s e n t a t i o n i s compensated 
f o r by assuming t h a t the p o l l e n percentage of the species i n q u e s t i o n has 
changed continuously between two adjacent 'normal' spectra. Percentages 
i n between may then be c a l c u l a t e d from the formula 
ioo - r 1 0 0 
a 
where p^ i s the 'corrected' percentage t o be c a l c u l a t e d , a the number o f 
p o l l e n g r a i n s of the species i n the count, r , the f i x e d percentage o f the 
over-represented species, a^ the number o f p o l l e n g r a i n s o f the species, 
and s the t o t a l o f a l l p o l l e n g r a i n s i n the sum. 
Between 1 3 2 cm. and 4 9 cm. the 'normal* value f o r Betula p o l l e n 
was considered t o be 45% of t o t a l t r e e p o l l e n , and between 1 8 7 cm. and 
1 4 4 cm. the 'normal' value f o r Alnus p o l l e n was estimated t o be 40% o f 
t o t a l t r e e p o l l e n . A l l other values i n these p a r t s of the p r o f i l e were 
r e - c a l c u l a t e d a c c o r d i n g l y . The counted values are shown on the p o l l e n 
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diagram as s o l i d s e c t i o n s , w h i l s t c o r r e c t e d values are represented by 
the s o l i d s e c t i o n p l u s an o u t l i n e s e c t i o n . I n the case o f Ainus and 
Betu.la p o l l e n curves, the ' f i x e d ' percentages are represented by a break 
i n the s o l i d s e c t i o n . The tree/shrub/herb r a t i o shown on the diagram i s 
based on uncorrected counts. A l l percentages quoted i n the t e x t are 
c o r r e c t e d . 
The second major problem o f i n t e r p r e t a t i o n concerns the radiocarbon 
d a t i n g of peat from 2 9 - 3 0 ^ cm. The assay date o f 1^ 504 7 0 radiocarbon . • 
years i s c l e a r l y too young, and thus one must assume t h a t some contamination 
o f the sample occurred. Possibly modern r o o t s were present i n the peat a t 
t h i s l e v e l , although they were not revealed by v i s u a l examination o f the 
sample. This assay r e s u l t has not been recorded on the p o l l e n diagram nor 
used t o c a l c u l a t e r a t e s of peat f o r m a t i o n . The surface sample i s assumed 
t o be 0 radiocarbon years. 
I n l i k e manner t o the procedure adopted i n previous chapters, t h e 
p o l l e n diagram f o r Camp H i l l Moss has not been arranged i n t o l o c a l p o l l e n 
assemblage zones. Radiocarbon d a t i n g of f i v e l e v e l s has allowed c o r r e l a -
t i o n w i t h h i s t o r i c a l and a r c h a e o l o g i c a l p e r i o d s . 
The whole o f the p r o f i l e i s apparently l a t e r than the elm d e c l i n e , 
Ulmus p o l l e n percentages being very low throughout most o f the s e c t i o n . 
Although human i n t e r f e r e n c e i s l i k e l y t o have been p r i m a r i l y 
responsible f o r the elm d e c l i n e , t h e r e i s no evidence f o r f o r e s t clearance 
as such, below 1 2 1 cm. ( 1 5 6 0 ± 7 0 b . c ) . There i s a d i s t i n c t band o f 
charcoal a t 1 7 0 - 1-74 cm., but the p o l l e n diagram shows no evidence o f 
clearance a t t h i s l e v e l . Burning must t h e r e f o r e be a s c r i b e d e i t h e r t o 
n a t u r a l agencies or t o a passing group o f N e o l i t h i c herders or hunters. 
Alnus p o l l e n decreases r a p i d l y between 1 5 2 cm. and 1 4 0 cm. such t h a t 
a t 1 4 0 cm. i t i s no longer considered t o be over-represented. Betula 
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p o l l e n , however, r i s e s t o high values j u s t as Alnus i s d e c l i n i n g , and 
l a r g e amounts o f Betula wood are preserved i n the peat. Very l a r g e 
pieces of Betul a wood are present between 1 0 0 cm. and 6 0 cm. 
I t i s suggested t h a t a gradual change from Alnus t o Betula took 
place when peat growth had progressed so f a r above the i n o r g a n i c base 
of the moss t h a t growth o f a less demanding species, i n terms o f m i n e r a l 
requirements,, was enhanced. A change t o a d r i e r c l i m a t e and r e s u l t a n t 
d r y i n g out of the bog would have produced the same e f f e c t , b ut t h e r e i s 
no evidence t o i n d i c a t e a c l i m a t i c change i n Northumberland a t t h i s t i me, 
nor i s there any s t r a t i g r a p h i c a l evidence from the peat p r o f i l e . 
The f i r s t d i s t i n c t evidence f o r f o r e s t clearance comes a t 1 2 1 cm. 
when Plantago l a n c e o l a t a and Rumex acetosa/acetosella p o l l e n appear as 
continuous curves and Gramineae p o l l e n r i s e s s l i g h t l y . Peat from 1 1 9 ^ -
1 2 1 cm. was radiocarbon dated t o 1 5 6 0 ± 7 0 b.c. which corresponds w e l l 
v/ith the date o f 1 6 9 0 ± 9 0 b.c. f o r carbonized m a t e r i a l obtained from 
beneath the c a i r n on M i l l s t o n e H i l l . 
Between 1 2 1 cm. and 1 0 0 cm. Plantago lanceolata,'Rumex acetosa/ 
a c e t o s e l l a and Gramineae p o l l e n are maintained a t s i g n i f i c a n t l y h i g h values 
t o i n d i c a t e continued land-use i n the area. Peat from QS^-lOO cm. gave 
a radiocarbon date o f 1 1 6 0 ± 8 0 b.c. The p o l l e n assemblage suggests 
t h a t small temporary clearances, t y p i c a l o f a s h i f t i n g a g r i c u l t u r a l 
economy, and noted a t other s i t e s i n Northumberland (Chapters 5 , 6 and 7 ) 
were continuously present i n the p o l l e n catchment area of Camp H i l l Moss 
duri n g the E a r l y t o Mid Bronze Age. The c o r r e l a t i o n a f f o r d e d by r a d i o -
carbon dates p o i n t s t o the a s s o c i a t i o n of t h i s phase o f clearance a c t i v i t y 
w i t h the c a i r n f i e l d s of M i l l s t o n e H i l l and adjacent areas. I t should be 
noted though, t h a t as w i t h s i m i l a r episodes i n ot h e r p a r t s of 
Northumberland, there i s no p o l l e n a n a l y t i c a l evidence t o i n d i c a t e t h a t 
c u l t i v a t i o n was o f any importance. 
- 1 0 0 -
A f t e r t h i s e a r l y p e r i o d o f a c t i v i t y , Plantago l a n c e o l a t a , Rumex 
acetosa/acetosella and Gramineae p o l l e n values f a l l again, i n d i c a t i n g 
t h a t the d e n s i t y o f small temporary clearances decreased u n t i l a f u r t h e r 
r i s e o f these p o l l e n types a t 8 0 cm. shows a renewal o f a g r i c u l t u r a l 
a c t i v i t y i n the p o l l e n catchment area. Peat from 7 9 - BOh cm. was r a d i o -
carbon dated t o 7 2 0 ± 7 0 b.c. ( 8 9 0 B.C.) p l a c i n g the beginning o f t h i s 
phase o f renewed clearance a c t i v i t y i n the Late Bronze Age. I t continues 
w i t h c u l t i v a t i o n apparently o f s l i g h t l y more importance. Cereal p o l l e n , 
appears d u r i n g t h i s p e r i o d , together w i t h small amounts o f p o l l e n from 
p l a n t s associated w i t h arable a c t i v i t y such as Centaurea cyanus and 
members o f the Compositae ( L i g u l i f l o r a e ) and Cr u c i f e r a e f a m i l i e s . 
The end o f t h i s p e r i o d o f comparatively small scale f o r e s t c l e a r -
ance i s marked by a very dramatic r i s e o f herbaceous p o l l e n types a t 
5 4 cm. Peat from 5 2 ^ - 5 4 cm. was radiocarbon dated t o a.d. 1 3 1 0 ± 8 0 
(A.D. 1 3 2 5 ) . I t would seem, t h e r e f o r e , t h a t t h e re was l i t t l e o r no . 
i n t e n s i f i c a t i o n o f f o r e s t clearance around Camp H i l l Moss d u r i n g the Late 
I r o n Age/Romano-British p e r i o d , such as was found a t s i t e s s i t u a t e d on 
the main Pennine massif. 
From 5 4 cm. the p o l l e n catchment area o f Camp H i l l Moss was p r o -
g r e s s i v e l y cleared of f o r e s t , w i t h p o l l e n of many herbaceous p l a n t s 
r i s i n g t o very high values. Gramineae p o l l e n r i s e s t o 500% o f t r e e 
p o l l e n , t h a t o f Plantago l a n c e o l a t a t o 1 0 0 % , Rumex acetosa/acetosella 
t o 2 8 % , and Compositae ( T u b u l i f l o r a e ) t o 2 1 % , a l l of which p o i n t s t o the 
establishment o f l a r g e areas o f pasture land. The increased s i g n i f i c a n c e 
o f arable farming i s shown by a r i s e of c e r e a l p o l l e n t o 22% o f t r e e 
p o l l e n , w i t h l a r g e amounts o f Cr u c i f e r a e and U r t i c a p o l l e n present and 
lesse r amounts o f Cannabis, Compositae ( L i g u l i f . l o r a e ) , Chenopodiaceae and 
Leguminosae p o l l e n . 
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I t i s worth n o t i n g t h a t the p o l l e n of Juglans, an i n t r o d u c e d 
t r e e species, i s present i n l e v e l s a t e i t h e r side o f the radiocarbon 
dated l e v e l , i . e . A.D. 1325. Po l l e n o f t h i s species was found a t Broad 
Moss, although probably from a s l i g h t l y e a r l i e r date. 
A f t e r the maximum of herbaceous p o l l e n a t 31 cm., the herbaceous 
p o l l e n curves f a l l r a p i d l y before r i s i n g t o very h i g h values once more. 
There must have been a s h o r t p e r i o d when the i n t e n s i t y o f land use was 
rela x e d and some f o r e s t r e g e neration allowed t o take place. A f t e r reaching 
a second maximum a t 2 2 cm., p o l l e n o f herbaceous species d e c l i n e s , l a r g e l y 
because o f a r i s e o f Pinus and Ulmus p o l l e n . The r i s e o f Pinus p o l l e n i s 
probably associated w i t h a f f o r e s t a t i o n schemes i n modern times. The r i s e 
o f Ulmus p o l l e n i s a l s o a t y p i c a l f e a t u r e o f modern times. Corylus p o l l e n 
d e c l i n e s a t the same time as t h a t o f herbaceous species, probably a 
r e s u l t o f the decreasing importance of hazel coppicing. 
The p o l l e n diagram f o r Camp H i l l Moss d i f f e r s g r e a t l y from those 
f o r the other three Northumberland s i t e s i n t h a t here, the beginning o f 
the f i r s t extensive clearance o f f o r e s t has been radiocarbon dated t o 
A.D. 1 3 0 0 - 1 3 5 0 , much l a t e r than a t the other s i t e s . I t must be'remembered 
though, t h a t Camp H i l l Moss has a much smaller surface area than the o t h e r 
mosses i n v e s t i g a t e d , and t h a t p o l l e n f a l l i n g on t o the bog surface i s 
• l i k e l y t o have o r i g i n a t e d from a more l o c a l i z e d area. 
Camp H i l l Moss l i e s i n the south-eastern p a r t o f Chatton township 
i n Chatton p a r i s h and j u s t t o the east and north-east of Chi l l i n g h a m and 
Old Bewick townships r e s p e c t i v e l y ( F i g . 1 6 ) . P a r t o f these three town-
s h i p s , i n c l u d i n g t h a t p a r t o f Chatton which contains Camp H i l l Moss, 
l i e s on the F e l l Sandstone p l a t e a u t o the east o f the T i l l v a l l e y and 
p a r t l i e s w i t h i n the confines o f the v a l l e y i t s e l f . The h i s t o r i c a l r e c o r d 
(N.C.H. XIV, 1 9 3 5 ) shows t h a t many farmsteads were i n existence i n the 
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townships d u r i n g the t h i r t e e n t h century, but t h a t there were also f o r e s t 
areas maintained f o r hunting which included some areas o f 'moor'. 
I n 1 2 7 9 John de Vesci obtained l i c e n c e t o enclose h i s moor o f Chattcn 
(probably t o the n o r t h of Camp K i l l Moss) which was w i t h i n the bounds o f 
the r o y a l f o r e s t . The moor contained 3 0 0 acres and t h e r e was a co v e r t 
of 1 6 acres w i t h i n i t . I n the quo warranto proceedings o f . 1 2 9 1 / 9 2 
W i l l i a m de Vesci claimed f r e e warren i n tr.e f o r e s t o f Chatton except f o r 
about 2 0 0 acres which had been d i s f o r e s t e d by the k i n g (Hodgson 1 8 2 0 ) . 
This was e v i d e n t l y the enclosure which had been l i c e n s e d i n 1 2 7 9 , forming 
Chatton Park. I n 1 3 6 8 i t was s t a t e d t h a t Henry, Lord Percy h e l d i n Chatton 
a park c a l l e d ' l e Kelsowe' w i t h w i l d animals i n i t , which was o f no value 
except f o r the maintenace o f w i l d animals. 
The f i r s t known l o r d o f Bewick was A r k l e Moreal o f Hamburgh whose 
lands were f o r f e i t e d t o Henry I i n 1 0 9 5 . These were e v e n t u a l l y given t o 
St. Albans Abbey and i t s c e l l Tynemouth P r i o r y , c. 1 1 0 5 - 6 . I n 1 2 9 5 the 
lands of the P r i o r y were measured f i e l d , by f i e l d and t h e r e were 2 5 3 acres 
of arable land and 3 3 acres of pasture. The p r i o r o f Tynemouth also had 
extensive f o r e s t r i g h t s i n Bewick. I n a l i s t o f payments made by.the p r i o r y 
between 1 2 3 5 and 1 2 6 0 there i s ' f o r the f i n e o f the f o r e s t o f Bewick t o 
the Lord k i n g , £ 2 0 ' (NCH V I I I , p.7 6 n, 1 9 0 7 ) . 
There i s no record o f the enclosure o f the common lands o f Chatton. 
The l o r d ' s waste was g r a d u a l l y brought under c u l t i v a t i o n : i n each o f the 
r e n t a l s there are f r e s h i n t a k e s , c a l l e d improvements i n the l a t e r r e n t a l s . 
I n the survey o f 1 6 1 6 i t was s t a t e d t h a t 'The l o r d s o f the s a i d manor have 
had there i n ancient time a park which now i s and of long time hath been 
disparked ... there are not great timber wood o f oak or other k i n d o f wood 
w i t h i n the s a i d manor, saving some small wood o f oak, ash and such l i k e 
which grow i n c e r t a i n places of the park and a t Chatton Sheles.' (NCH XIV, 
1 9 3 5 ) . 
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The impact of the plague and the Scots r a i d i n g were c e r t a i n l y 
f e l t i n these townships d u r i n g the f o u r t e e n t h century. The second Lord 
Percy d i e d i n the e a r l y s p r i n g o f 1 3 5 1/2 and the i n q u i s t i o post mortem 
a f t e r h i s death shows the ravages o f the Black Death i n Chatton. Out o f 
27 bondage h o l d i n g s , 11 were l y i n g waste f o r lack o f tenants and out o f 
1 3 cottages, 8 were waste and u n c u l t i v a t e d . Chatton and Chillingham 
were two o f the parishes which i n 1 3 4 4 p e t i t i o n e d the king- f o r r e l i e f 
from t a x a t i o n because they were l a i d waste by the ravages o f the Scots. 
I n C h i l l i n g h a m i n 1 3 5 3 , out of 22 farmsteads only 4 had tenants and the 
r e s t were l a i d waste, but t h i s may have been due i n p a r t t o the Black 
Death-
The h i s t o r i c a l r e c o r d suggests t h a t the lowland p a r t s o f the town-
ships were cleared a t an e a r l y date and used f o r arable and p a s t o r a l 
farming, b u t t h a t the upland p a r t s , apart from some sma l l t r a c t s , were 
not d i s f o r e s t e d u n t i l sometime between c. 1 3 0 0 - c. 1 5 5 0 . 
The p o l l e n diagram i n d i c a t e s t h a t t h i s began c. 1 3 0 0 - 1 3 5 0 , and 
i t i s from t h i s time t h a t c e r e a l p o l l e n begins t o appear i n q u i t e l a r g e 
amounts i n the p o l l e n assemblage. However, i t i s d i f f i c u l t t o accept 
t h a t l a r g e t r a c t s o f land were being cleared a t a time when the c l i m a t e 
had d e t e r i o r a t e d and the Scots r a i d s and Black Death had l e d t o the 
abandonment o f many farms. A s l i g h t l y l a t e r date would seem t o be much 
more l i k e l y . The f i n a l phase of extensive clearance a t F e l l e n d Moss f o r 
example, which also f e l t the d e c l i n e o f the f o u r t e e n t h c entury, begins 
a t about A.D. 1 4 0 0 . - 1 4 4 0 . 
8 . 5 Summary o f Events 
Peat growth began a t Camp H i l l Moss a t some time a f t e r the elm 
d e c l i n e , and f o r most o f i t s h i s t o r y t r e e s were apparently growing on 
the bog, much of the peat being wood peat. Forest clearance began i n 
- 1 1 2 -
the p o l l e n catchment area i n the Early Bronze Age and i t i s t o t h i s 
p e r i o d t h a t the small non-sepulchral c a i r n s , comprising the ' c a i r n f i e l d s ' 
i n the v i c i n i t y o f the bog, are assigned. Human a c t i v i t y a t t h i s time 
was probably o f the small temporary clearance type associated w i t h 
s h i f t i n g a g r i c u l t u r e . 
This p a t t e r n remained much the same, although w i t h c e r e a l c u l t i v a -
t i o n perhaps becoming o f more importance u n t i l around A . D . 1 3 2 5 when 
r a p i d and extensive clearance o f the f o r e s t took place. The p o l l e n 
assemblage t h e r e a f t e r suggests t h a t both p a s t o r a l and arable farming 
were wi d e l y p r a c t i s e d u n t i l , a t the 2 0 cm. l e v e l , much land was apparently 
abandoned t o moorland or f o r e s t . 
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TABLE 7 
RATES OF PEAT ACCUMULATION AT CAMP HILL MOSS ESTIMATED 
FROM CORRECTED RADIOCARBON DATES 
•• — — • • - — 1 - • 
Depth (cm.) Date 
(Tr e e - r i n g calendar 
years) 
Average r a t e o f 
accumulation 
(No. of years t o 
accumulate 1 cm. 
of peat) 
0 A.D. 1 9 5 0 
1 1 . 6 
52% - 5 4 A.D. 1 3 2 5 
8 5 . 2 
7 9 - 80h 8 9 0 B.C. 
2 8 . 8 
98h - 1 0 0 1465 B.C. 
2 6 . 9 
119Js - 1 2 1 2 0 3 0 B.C. 
-
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Unidenti-
0 
r 
f i e d 
2 4 0 
~~l T* r 
Hordeum 
cm. 
2 0 
T* r 
Secale 
2 
T r i t i c u m Avena 
4 0 2 0 1 
T~ i——r™— n r 
a.d. 1310 + 80 
720 ± 70b.c 
I L I I I I 1_ l_ L___ I L 
F i g . 19d Cereal p o l l e n recorded a t Camp H i l l Moss 
(shown as no. of p o l l e n g r a i n s i n the count)'. 
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CHAPTER 9 
PALYNOLOGICAL INVESTIGATIONS AT ARCHAEOLOGICAL SITES 
During the course of t h i s study, archaeologists working i n 
Northumberland have excavated a number o f s i t e s from which i t was p o s s i b l e 
t o o b t a i n samples f o r p o l l e n a n a l y s i s . These samples were g e n e r a l l y b u r i e d 
beneath the a r c h a e o l o g i c a l remains, which i n some cases allowed a d a t i n g o f 
the d e p o s i t . The p o l l e n a n a l y s i s o f such samples, w h i l s t not c o n s t i t u t i n g 
a major p a r t o f the study, provides u s e f u l i n f o r m a t i o n about the immediate 
environment of the re s p e c t i v e s i t e s . 
9 . 1 Vindolanda 
The remains of the Roman f o r t o f Vindolanda (N.G.R. NY 7 7 0 6 6 4 ) and 
i t s associated c i v i l i a n s ettlement occupy n e a r l y 2 0 acres of land a t a s i t e 
2 . 1 km. t o the north-west of Bardon M i l l i n the South Tyne v a l l e y . F e l l e n d 
Moss i s 9 . 3 km. away t o the west, and the e q u a l l y l a r g e s i t e o f Housesteads 
Roman f o r t , on Hadrian's W a l l , i s 3 . 2 km. t o the nor t h - e a s t . A b r i e f h i s t o r y 
o f Vindolanda i s given i n Chapter 4 o f t h i s t h e s i s . 
During the excavation o f 1 9 7 5 , a p r o f i l e n e a r l y 1 . 5 m. deep was exposed 
which, by reference t o other p a r t s of the s i t e w i t h s i m i l a r s t r a t i g r a p h y , 
was dated t o A.D. 1 0 0 - 1 2 5 . The p o s i t i o n of the p r o f i l e was r e l a t e d t o s i t e 
reference WA 1 0 / 1 0 as shown below. 
x P o l l e n a n a l y s i s samples 
1 2 5 c m . 
WA 1 0 / 1 0 
W 
4 4 5 c m . 
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4 0 -
60 -
S t o n e s of 3 r d 
Century buildings 
SLlfc^ organic d e p o s i t 
L a y e r o f robb ing , orange 
S a n d s t o n e 
S i l t t j o rganic depos i t 
witK pieces o£ wood , 
pekbles anJ t h i n Lasers o f 
p l a n t m a t e r i a l 
(<?.<]. braokeo and mosses) 
o rgan ic S i l t d e p o s i t 
C fdah 'vek j s , t onp les5 ( ) 
= Plant mater ial 
F i g . 20 S t r a t i g r a p h y of Vindolanda s e c t i o n 
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The s e c t i o n exposed was a t the western end c f the excavated a r e a and 
f a c e d eastwards. I t l i e s o u t s i d e a c e n t u r i o n s house and the lower p a r t , 
j u s t above the c l a y , r e p r e s e n t s the accumulation of s i l t and o r g a n i c matter 
i n a marshy hollow between the house and the h i g h e r ground t o the west. 
9 . 1 ( i ) S t r a t i g r a p h y 
t 
An i l l u s t r a t i o n of the s e c t i o n i s shown i n F i g . 20, d e t a i l s of which 
were as f o l l o w s : -
CDl. 
35 ) S i l t y o r g a n i c d e p o s i t 
37.5 ) 
40 Top o f sandstone l a y e r 
42.5 Bottom of sandstone l a y e r 
52.5 P i e c e of wood p r e s e n t 
55 L a y e r o f wood 
57.5 ) 
60 > S i l t y 
62.5 ) 
67.5 J u s t above t h i n o r g a n i c l a y e r 
70 J u s t below t h i n o r g a n i c l a y e r 
85 Changing to an o r g a n i c s i l t , w i t h l e s s wood and st o n e s 
87.5 Very l i t t l e s i l t - l i k e a l a y e r e d p e a t 
90 A l i t t l e more s i l t 
92.5 More c l a y and s i l t , p l u s bone ( p o s s i b l y Curlew) 
95 P i e c e o f wood 
102.5 A l i t t l e more s i l t y ; p i e c e o f wood p r e s e n t 
110 P i e c e of wood 
115 Large stone. Sample taken to one s i d e 
135 J u s t above p i e c e o f l e a t h e r . 
Samples f o r p o l l e n a n a l y s i s were c o l l e c t e d a t 2.5 cm. i n t e r v a l s by 
pushing g l a s s tubes (neck d i a . 1.6 cm.) i n t o the d e p o s i t . These were then 
taken back t o the l a b o r a t o r y where e l e v e n samples at 7.5 t o 10 cm. i n t e r -
v a l s were prepared as d e s c r i b e d i n Chapter 2. Treatment w i t h h y d r o f l u o r i c 
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a c i d was n e c e s s a r y i n a l l c a s e s . 
9 . 1 ( i i ) I n t e r p r e t a t i o n of the p o l l e n diagram 
The d e p o s i t from which samples were taken was of c o m p a r a t i v e l y 
very s m a l l s u r f a c e a r e a ( c . 15 sq. m.). I t i s l i k e l y t h e r e f o r e , t h a t the 
p o l l e n r a i n f a l l i n g on to the s u r f a c e of the d e p o s i t i s almost e n t i r e l y o f 
v e r y l o c a l o r i g i n (Tauber, 1965). Thus i t i s the immediate environment of 
the s i t e t h a t i s r e f e r r e d to i n the i n t e r p r e t a t i o n of the p o l l e n diagram. 
R e s u l t s o f the p o l l e n a n a l y s i s are shown i n F i g s . 21a, 21b and 
21c. A l l v a l u e s are e x p r e s s e d as percentage of t o t a l dry l a n d p o l l e n . I t 
i s f e l t t h a t , i n t h i s i n s t a n c e , t h i s i s a b e t t e r method than c a l c u l a t i n g 
v a l u e s as percentage of t o t a l t r e e p o l l e n . I n some of the samples from the 
lower p a r t o f the p r o f i l e , p o l l e n c o n c e n t r a t i o n s were low and the propor-
t i o n of t r e e p o l l e n was very s m a l l . C a l c u l a t i o n s based on such low t r e e 
p o l l e n counts would have been s t a t i s t i c a l l y unsound. 
I t was found t h a t the p o l l e n diagram c o u l d be b e s t d e s c r i b e d by 
d i v i d i n g i t i n t o t h r e e l o c a l p o l l e n assemblage zones, which have been num-
bered VA1 - VA3. ' 
L o c a l p o l l e n assemblage zone VA1 (130 cm. - 90 cm.) 
I n t h i s , the lower p a r t of the p r o f i l e , t r e e p o l l e n p e r c e n t a g es 
a r e v e r y low. Gramineae p o l l e n i s p r e s e n t i n l a r g e amounts, never being 
l e s s than 59% of t o t a l p o l l e n , w i t h Plantago l a n c e o l a t a and PIantago 
major/media a l s o a t h igh v a l u e s . C e r e a l p o l l e n i s c o n t a i n e d i n a l l l e v e l s 
except 130 cm. There are s m a l l amounts of p o l l e n of p l a n t s such as members 
of the Compositae ( L i g u l i f l o r a e ) , Chenopodiaceae and C r u c i f e r a e f a m i l i e s , 
which are o f t e n a s s o c i a t e d w i t h d i s t u r b a n c e by c u l t i v a t i o n . I t i s p o s s i b l e 
however, t h a t d i s t u r b a n c e a s s o c i a t e d w i t h the s e t t l e m e n t s i t e i t s e l f may 
have g i v e n r i s e to h a b i t a t s s u i t a b l e f o r these p l a n t s . 
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The p r o p o r t i o n of t r e e p o l l e n , although s m a l l , shows a p r o g r e s s i v e 
i n c r e a s e throughout the zone, r i s i n g from 0.4% a t 130 cm. to 11% a t 90 cm. 
Of the t r e e s t h a t are present, Alnus i s dominant. P o s s i b l y the s i d e s of 
B r a d l e y Burn, B r a c k i e s Burn and Bean Burn, which encl o s e the s i t e on t h r e e 
s i d e s , p r e s e n t e d s u i t a b l e h a b i t a t s f o r the s u r v i v a l of a l d e r t r e e s a t a 
time when the l a n d around was l a r g e l y c l e a r e d . 
The o v e r a l l i m p r e s s i o n g i v e n by t h i s p o l l e n assemblage zone i s 
one o f open g r a s s l a n d w i t h a s m a l l amount of c u l t i v a t i o n being p r a c t i s e d . 
L o c a l p o l l e n assemblage zone VA2 (82.5 cm. - 72.5 cm.) 
The dominant f e a t u r e o f t h i s zone i s the very h igh p r o p o r t i o n 
of Alnus p o l l e n , and i t i s t h i s t r e e which i s l a r g e l y r e s p o n s i b l e f o r the 
sudden i n c r e a s e of t r e e p o l l e n from 11% to 64% of t o t a l p o l l e n a t the b e g i n -
ni n g o f zone VA2, and the e q u a l l y sudden decr e a s e from 62% t o 16% a t the 
c l o s e of the zone. Both B e t u l a and Quercus p o l l e n a l s o show a s l i g h t i n -
c r e a s e during zone VA2, w h i l s t C o r y l u s p o l l e n e x h i b i t s a more n o t i c e a b l e 
i n c r e a s e . 
With the whole p r o f i l e c o v e r i n g perhaps only 25 y e a r s , i t must-
be assumed t h a t l o c a l p o l l e n assemblage zone VA2 r e p r e s e n t s a v e r y s h o r t 
space of time, probably of the order o f 2 - 5 y e a r s . C l e a r l y t h i s i s not 
long enough to a l l o w s u b s t a n t i a l f o r e s t r e g e n e r a t i o n of the magnitude t h a t 
would account f o r the g r e a t l y i n c r e a s e d t r e e p o l l e n v a l u e s . I f the s i d e s 
of the burns surrounding the s i t e were indeed s u i t a b l e h a b i t a t s i n which 
Alnus f l o u r i s h e d , then two reasons f o r h i g h Alnus p o l l e n p e r c e n t a g es may 
be suggested. 
F i r s t l y i t may be t h a t f o r c l i m a t i c or other r e a s o n s , Alnus 
p o l l e n p r o d u c t i o n was u n u s u a l l y p r o l i f i c f o r the s h o r t span of time being 
c o n s i d e r e d . McVean (1955) has noted t h a t c a t k i n formation i n Alnus 
g l u t i r i o s a (L.) Gaertn. i s favoured by abundant sunshine d u r i n g the p e r i o d 
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A p r i l - J u n e of the f l o w e r i n g y e a r , and i s a l s o i n f l u e n c e d by the s i z e of 
crop and amount o f sunshine during the p r e v i o u s y e a r . I f these f a v o u r a b l e 
c o n d i t i o n s o c c u r r e d during zone VA2, the alderwoods presumed to be growing 
along the cours e s o f the burns may. have been s u f f i c i e n t l y c l o s e t o the s i t e 
t o have g i v e n r i s e to the i n c r e a s e i n Alnus p o l l e n r e c o r d e d i n the p o l l e n 
diagram. I t may be t h a t c o n d i t i o n s which encouraged h i g h p o l l e n produc--
t i v i t y i n Alnus might have been s i m i l a r l y advantageous f o r othe r deciduous 
t r e e s p e c i e s . Jones (1959) has noted t h a t f o r Fagus and Ouercus, v e r y warm 
temperatures during the l a t e summer and autumn of the p r e v i o u s y e a r favour 
the l a y i n g down of flower buds f o r the f o l l o w i n g y e a r and t h a t the s i z e of 
crop i n the pr e c e d i n g y e a r i s a l s o important. P o s s i b l y t h e r e were a few 
fa v o u r a b l e seasons i n which p o l l e n p r o d u c t i v i t y of s e v e r a l t r e e s p e c i e s was 
enhanced. 
Secondly, t h e r e i s a p o s s i b i l i t y t h a t the break up of Alnus c a t k i n s 
i n h i g h winds might r e s u l t i n whole masses of p o l l e n being d e p o s i t e d t o g e t h e r , 
or t h a t b i r d s might have a c t e d as agents f o r c a t k i n d i s p e r s a l . T h i s was 
suggested by T i n s l e y and Smith (1974) who, working on s u r f a c e p o l l e n s t u d i e s 
a c r o s s a woodland/heath t r a n s i t i o n , noted t h a t the magnitude of d e p o s i t i o n ' 
of Alnus p o l l e n i n r e l a t i o n to i t s d i s t a n c e from o r i g i n i s most u n p r e d i c t a b l e 
and can be q u i t e high a t some d i s t a n c e from i t s source. 
Although t r e e p o l l e n percentages a r e very high d u r i n g zone VA2, 
a good d e a l of open ground must n e v e r t h e l e s s have remained. C e r e a l p o l l e n 
continues to be p r e s e n t throughout the zone, although only s m a l l amounts of 
p o l l e n from other herbaceous p l a n t s a r e recorded. 
L o c a l p o l l e n assemblage zone VA3 (65 cm. - 35 cm.) 
At the beginning o f t h i s zone t r e e p o l l e n p e rcentages have dropped 
from 62% of t o t a l p o l l e n a t the end of zone VA2 to 16% of t o t a l p o l l e n , but 
they r i s e s t e a d i l y throughout the zone, r e a c h i n g 27% a t 35 cm. Such a 
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g r a d u a l i n c r e a s e could be a t t r i b u t e d to some degree of woodland r e g e n e r a t i o n 
w i t h i n the p o l l e n catchment a r e a , more p a r t i c u l a r l y because i t i s caused 
by a s l i g h t i n c r e a s e i n p o l l e n of a l l t r e e s p e c i e s . 
N e v e r t h e l e s s , Gramineae and Plantago l a n c e o l a t a p o l l e n p e r c e n -
tages are moderately hig h , although g e n e r a l l y l e s s than i n zone VAl. S m a l l 
amounts of c e r e a l p o l l e n are p r e s e n t i n a l l but the 45 cm. sample and p o l l e n 
of members of the Compositae ( L i g u l i f l o r a e ) and C r u c i f e r a e f a m i l i e s , some-
times i n d i c a t i v e of a r a b l e a c t i v i t y , i s p r e s e n t i n moderate q u a n t i t y d u r i n g • 
the zone. P o l l e n of members of the Compositae ( T u b u l i f l o r a e ) and 
Ranunculaceae f a m i l i e s , which are normally a s s o c i a t e d w i t h p a s t u r e l a n d , 
t o g e t h e r w i t h the Graniineae and Plantago l a n c e o l a t a p o l l e n recorded, i n f e r s 
t h a t some p a s t u r e l a n d was maintained i n the v i c i n i t y o f the s i t e . 
Zone VA3 d i f f e r s from zone VAl i n t h a t i n c r e a s e d t r e e p o l l e n 
percentages and s m a l l e r amounts o f herbaceous p o l l e n t y p e s , p a r t i c u l a r l y 
Gramineae suggests t h a t l e s s l a n d i n the p o l l e n catchment a r e a was i n a g r i -
c u l t u r a l use, and t h a t a c e r t a i n amount of woodland r e g e n e r a t i o n was being 
allowed to t a k e p l a c e . There does not, however, seem t o have been any 
s i g n i f i c a n t change i n the nature of farming p r a c t i c e s ; c e r e a l p o l l e n b eing, 
recorded a t most l e v e l s but always as a low percentage of t o t a l p o l l e n . 
9. 2 Kennel H a l l Knowe 
During e x c a v a t i o n s i n 1976, a sample o f b u r i e d t u r f was taken from 
beneath a stone rampart e n c l o s i n g an I r o n Age/Romano-British s e t t l e m e n t 
s i t e i n the North tyne v a l l e y , by Mr. G Jobey of Newcastle U n i v e r s i t y . The 
s i t e a t Kennel H a l l Knowe (N.G.R. NY 667898) was e n c l o s e d i n i t i a l l y by 
wooden p a l i s a d e s and a t a l a t e r date by stone ramparts. I t was thought 
t h a t p o l l e n a n a l y s i s of the t u r f sample, p r e s e r v e d beneath the innermost 
stone rampart, might r e v e a l the e x i s t i n g v e g e t a t i o n j u s t b e f o r e the rampart 
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was b u i l t and p o s s i b l y through t h i s , shed some l i g h t on the c o n t i n u i t y 
or o t h e r w i s e of s e t t l e m e n t . 
2 
A one cm; sample of the t u r f was prep^^red u s i n g s t a n d a r d methods 
d e s c r i b e d i n Chapter 2 and i n c l u d i n g treatment w i t h h y d r o f l u o r i c a c i d . 
R e s u l t s of p o l l e n a n a l y s i s a r e p r e s e n t e d i n Table 8. 
The p o l l e n assemblage suggests t h a t , a t the time of b u r i a l o f 
the t u r f , an open scrub woodland e x i s t e d i n the immediate v i c i n i t y o f the 
s e t t l e m e n t s i t e . The high amounts of B e t u l a , Alnus and C o r y l u s p o l l e n 
p r e s e n t would be expected from an impoverished woodland. F u r t h e r , C a l l u n a 
v u l g a r i s , a heath and moorland p l a n t i n d i c a t i v e of r e l a t i v e l y a c i d i c s o i l 
c o n d i t i o n s , had ap p a r e n t l y become w e l l e s t a b l i s h e d , w h i l s t the pr e s e n c e o f 
s m a l l amounts of p o l l e n of herbaceous s p e c i e s such as Plantago lanceo'lata 
p r o v i d e s evidence o f some p a s t u r e l a n d as w e l l . 
The q u e s t i o n of c o n t i n u i t y of s e t t l e m e n t i s d i f f i c u l t to r e s o l v e 
u s i n g evidence from the t u r f sample alone. Samples, e.g. from a nearby p e a t 
d e p o s i t c o v e r i n g the whole o f the p e r i o d concerned would have to be a n a l y s e d 
i n order t o be able to a s s e s s t h e s i t u a t i o n p r o p e r l y . N e v e r t h e l e s s , two 
major p o s s i b i l i t i e s are suggested by the p o l l e n assemblage. 
F i r s t l y , t h a t s m a l l amounts of la n d were s t i l l being used ( i . e . 
s e t t l e m e n t was continuous) but scr u b woodland grew r i g h t up to the w a l l s 
of the s e t t l e m e n t s i t e . Secondly, t h a t a f t e r the p e r i o d o f wooden p a l i s a d e s 
t h e s i t e was abandoned f o r a s u f f i c i e n t length of time f o r secondary wood-
l a n d to e s t a b l i s h i t s e l f around the s i t e b e f o r e r e - o c c u p a t i o n by the stone-
rampart b u i l d e r s . 
9.3 C a i r n f i e l d s , M i l l s t o n e H i l l 
I n Chapter 4, the problem concerning the o r i g i n o f the a r c h a e o l o g -
i c a l f e a t u r e s known as ' c a i r n f i e l d s 1 was d i s c u s s e d . Samples of the o l d 
s o i l s u r f a c e beneath two c a i r n s on M i l l s t o n e H i l l were taken i n the hope 
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t h a t any p o l l e n p r e s e r v e d might provide f u r t h e r c l u e s t o the age and 
purpose of the c a i r n s . Two of those sampled a r e p a r t o f a l a r g e number of 
c a i r n s , g e n e r a l l y c o n s i d e r e d to be f i e l d c l e a r a n c e c a i r n s (Jobey, 1968), 
which are s c a t t e r e d a c r o s s M i l l s t o n e H i l l a t c. 225 m. - 245 m. O.D. on 
moorland dominated by C a l l u n a v u l g a r i s . They were c. 6m. x 4 m. x 50 cm. 
and c. 6m. x 4 m. x 70 cm. high and completely l a c k i n g i n s k e l e t a l remains 
or grave goods. The t h i r d c a i r n was of s i m i l a r s i z e and s t r u c t u r e , but i t s 
purpose was s e p u l c h r a l . The s o i l beneath the c a i r n s was a we l l - d e v e l o p e d 
podzol w i t h a d i s t i n c t i r o n pan s e p a r a t i n g the E and B h o r i z o n s (see 
P y a t t , 1965). 
A l l samples were r e t u r n e d to the l a b o r a t o r y and prepared u s i n g 
the s t a n d a r d method, but i n c l u d i n g treatment w i t h h y d r o f l u o r i c a c i d . 
U n f o r t u n a t e l y , a l l samples were poor i n p o l l e n and most o f t h a t p r e s e n t was 
of C a l l u n a v u l g a r i s . 
Mention has been made (Chapter 4) of c h a r c o a l fragments r e c o v e r e d 
from the t o p s o i l beneath one of the s m a l l c a i r n s , by Mr. G. Jobey o f 
Newcastle U n i v e r s i t y , and which y i e l d e d a radiocarbon date of 1690 ± 90 b.c. 
I t was noted t h a t t h i s date c o i n c i d e s w i t h the d a t i n g o f the f i r s t f o r e s t 
c l e a r a n c e episodes shown by the p o l l e n diagram f o r Camp H i l l Moss c. 1.5 km. 
d i s t a n t , and suggested t h a t the c a i r n f i e l d s a r e a s s o c i a t e d w i t h t h i s i n i t i a l 
c l e a r a n c e a c t i v i t y . 
There i s no evidence on the p o l l e n diagram from Camp H i l l Moss 
f o r the e x i s t e n c e , a t t h a t time, of a Callunetum heath v e g e t a t i o n i n the 
p o l l e n catchment a r e a . The development of such a v e g e t a t i o n type a p p a r e n t l y 
d i d not take p l a c e b e f o r e the widespread c l e a r a n c e of f o r e s t from the a r e a 
c.A.D. 1325. 
I t would appear, t h e r e f o r e , t h a t the o l d s o i l s u r f a c e was not 
s e a l e d o f f f o r some c o n s i d e r a b l e time a f t e r the e r e c t i o n of the c a i r n s . 
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Indeed, s i n c e the c a i r n s are covered by only a t h i n l a y e r c f l o o s e peaty 
t u r f , and are comprised of l a r g e s t o n e s , the p o l l e n found i n the o l d 
s u r f a c e s o i l may r e p r e s e n t a very modern p o l l e n f a l l o u t washed down by 
r a i n w a t e r . 
- 132 -
' TABLE 8 
RESULTS OF POLLEN ANALYSIS ON BURIED TURF SAMPLE FROM 
KENNEL HALL KNOWS 
% of T o t a l T r e e P o l l e n 
T r e e s 
B e t u l a 37 
Quercus 6 
Alnus 56 
F r a x i n u s 1 
Shrubs 
C o r y l u s 176 
S a l i x 3 
Herbs 
Gramineae 43 
C e r e a l s 
Cyperaceae 1 
Ca r y o p h y l l a c e a e 4 
F i l i p e n d u l a 1 
L a b i a t e a e 1 
Plantago l a n c e o l a t a 4 
Plantago major 1 
Ranunculaceae 5 
Rosaceae 2 
Rumex a c e t o s a / a c e t o s e l l a 1 
L i l i a c e a e 1 
P t e r i d o p h y t e s 
Lycopodium 2 
Polypodium 66 
P t s r i d i u m aguilinum 1 
Sphagnum 33 
F i l i c a l e s 269 
Percentage of Trees/Shrubs/Herbs 
2 2 / 14-
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CHAPTER 10 
DISCUSSION 
10.1 A note on the i n t e r p r e t a t i o n of the p o l l e n diagram 
The f i r s t problem of i n t e r p r e t a t i o n t h a t a r i s e s i s t h a t of the a r e a 
r e p r e s e n t e d by the p o l l e n spectrum a t d i f f e r e n t l e v e l s i n each of the p o l l e n 
t 
diagrams.. Tauber's work on p o l l e n d i s p e r s i o n showed t h a t the e a r l i e r con-
cept of a g e n e r a l ' p o l l e n r a i n 1 , supposed t o r e p r e s e n t the r e g i o n a l p o l l e n 
p r o d u c t i o n , i s inadequate f o r a p r e c i s e understanding of p o l l e n diagrams and 
l e d to the c o n c l u s i o n t h a t p o l l e n t r a n s f e r must have a composite nature 
(Tauber, 1965, 1967). E'or c l o s e d deciduous f o r e s t s , a t l e a s t t h r e e compon-
ents w i l l be of importance: p o l l e n c a r r i e d through the trunk space, p o l l e n 
c a r r i e d above the canopy, and p o l l e n brought down by r a i n . The s i g n i f i c a n c e 
of t h i s d i f f e r e n t i a t i o n i s t h a t p o l l e n c a r r i e d through the trunk space w i l l 
be l o c a l i n o r i g i n , w h i l s t p o l l e n from the o t h e r two s o u r c e s i s l i k e l y t o 
have o r i g i n a t e d i n a wider a r e a . On the b a s i s of Tauber's work, and t h a t 
of o t h e r s (Jarissen, 1966; Anderson, 1970) i t may be argued t h a t , i f a core 
sample i s taken from the c e n t r e of a l a r g e bog, i t w i l l c o n t a i n a h i g h e r 
p r o p o r t i o n of the ' r e g i o n a l ' p o l l e n component than w i l l a sample from the 
c e n t r e of a s m a l l bog. 
Steng Moss, F e l l e n d Moss and 6roq.ci Moss have co m p a r a t i v e l y l a r g e 
s u r f a c e a r e a s (0.49, 0.37 and 0.36 sq. km. r e s p e c t i v e l y ) and were sampled 
near t h e i r c e n t r e s . I t i s t h e r e f o r e argued t h a t they p r e s e n t a f a i r l y 
r e g i o n a l p i c t u r e of v e g e t a t i o n changes. Furthermore, because the p o l l e n 
diagrams from these t h r e e w i d e l y s e p a r a t e r e g i o n a l s i t e s show much the same 
v e g e t a t i o n changes, i t i s suggested t h a t the p a t t e r n of change must be v a l i d 
f o r an even l a r g e r a r e a ; probably f o r much o f the uplands between them. 
Camp H i l l Moss, on the o t h e r hand, i s a much s m a l l e r bog ( s u r f a c e 
a r e a 0.045 sq. km.) and thus a c c o r d i n g to Tauber, p r e s e n t s a l o c a l p i c t u r e 
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of v e g e t a t i o n changes. I t i s t h e r e f o r e not s u r p r i s i n g t h a t i t gave a d i f -
f e r e n t r e c o r d o f v e g e t a t i o n a l h i s t o r y . 
10.2 H i s t o r y of F o r e s t C l e a r a n c e 
Evidence of M e s o l i t h i c i n f l u e n c e on the uplands of B r i t a i n has been 
found a t many s i t e s (Walker, 1956; Simmons, 1964, 1969a; Smith, 1970; 
S q u i r e s , 1970; Chambers, 1974) but Simmons (1969b) concludes t h a t t h e i r 
e c o l o g i c a l impact would have been s m a l l . Doubtless M e s o l i t h i c people were 
p r e s e n t from time to time i n the Northumberland h i l l s , but t h i s study was 
p r i m a r i l y concerned w i t h the l a t e r c l e a r a n c e s . Thus a t F e l l e n d Moss and 
Steng Moss, although the p r o f i l e s i n c l u d e p e a t formed d u r i n g M e s o l i t h i c 
times (pre-elm d e c l i n e ) , t h i s was not sampled c l o s e l y enough to d e t e c t any 
v e g e t a t i o n a l changes which might have been caused, f o r example, by the use 
of f i r e as a hunting t o o l . Thus absence of evidence does not, i n t h i s c a s e , 
mean t h a t t h e r e was no M e s o l i t h i c a c t i v i t y . 
The f a l l i n Ulmus p o l l e n which occurs i n a l l p o l l e n diagrams from 
north-western Europe, w i t h i n a century or two C i e i t h e r s i d e of 3,000 b . c , 
was used by Godwin (1940) to mark the zone boundary, V l l a / V I I b . Compre-
h e n s i v e reviews have been p u b l i s h e d both on the nature and i n t e r p r e t a t i o n 
of the elm d e c l i n e (Smith, 1961) and on deductions as to c l i m a t i c change . 
which have been drawn from p o l l e n diagrams ( I v e r s e n , 1960; T r o e l s - S m i t h , 
1960; F r e n z e l , 1966). N e v e r t h e l e s s , no s i n g l e and u n i v e r s a l l y s a t i s f y i n g 
e x p l a n a t i o n of the f a l l i n the elm curve and the accompanying v e g e t a t i o n 
changes, has emerged. T r o e l s - S m i t h i n 1960 p o s t u l a t e d the anthropogenic 
e x p l a n a t i o n of the elm d e c l i n e ; t h a t a new technique of keeping s t a l l e d 
domestic animals was i n t r o d u c e d i n t o Europe on a very wide s c a l e a t the 
opening of the N e o l i t h i c p e r i o d , and t h a t t h e s e animals were fed by repeated 
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g a t h e r i n g o f l e a f y branches of those t r e e s known to be n u t r i t i o u s - the 
elms - and by i v y where t h a t p l a n t grew. T h i s would have reduced v e r y 
g r e a t l y the p o l l e n p r o d u c t i o n of the elms. Whatever may have been the 
c l i m a t i c c h a r a c t e r of the c e n t u r i e s on e i t h e r s i d e of 3000 b . c , the v e r y 
r e g u l a r a s s o c i a t i o n between the d e c l i n e of Ulmus p o l l e n and the p r esence 
of Plantago l a n c e o l a t a p o l l e n i n v e r y many p o l l e n diagrams, i s s t r o n g 
evidence t h a t man's a c t i v i t i e s p l a y e d some p a r t i n the v e g e t a t i o n a l changes. 
Work by Walker (1965) and i n v e s t i g a t i o n of a b s o l u t e p o l l e n f r e q u e n c i e s 
i n l a k e sediments (Pennnington, 1973) has shown t h a t i n the h i l l s o f the 
c e n t r a l Lake D i s t r i c t , Ulrous p o l l e n was d e c l i n i n g both p r o p o r t i o n a l l y and 
a b s o l u t e l y during the f o u r t h m i l l e n i u m b . c , and t h a t no t r a c e s of human 
a c t i v i t y accompany the f i r s t f a l l , b eginning a t c. 4400 b.c. T h i s f i r s t 
f a i l i s a t t r i b u t e d to the e f f e c t s of g e n e r a l l y d e c l i n i n g s o i l b a s e - s t a t u s 
under the i n f l u e n c e of l e a c h i n g i n a p e r i o d o f wet c l i m a t e . The second 
f a l l o c curs between 3285 ± 55 b.c. and 3015 ± 60 b.c., and i s accompanied 
by simultaneous i n c r e a s e s i n the d e p o s i t i o n r a t e s o f Gramineae and Plantago 
l a n c e o l a t a p o l l e n , and f a l l s i n the d e p o s i t i o n r a t e s o f P i n u s and B e t u l a 
p o l l e n , Such changes are taken to be the r e s u l t of i n t e r f e r e n c e w i t h the 
f o r e s t by the same N e o l i t h i c people who were r e s p o n s i b l e f o r the G r e a t . 
Langdale axe f a c t o r y . 
At Steng Moss and F e l l e n d Moss, the elm d e c l i n e h o r i z o n , which o c c u r s 
a t c. 400 cm. and c. 480 cm. r e s p e c t i v e l y , was not thoroughly i n v e s t i g a t e d , 
although a t both s i t e s Ulmus p o l l e n appears to have been f a l l i n g s l i g h t l y 
w i t h r e s p e c t to other t r e e s p e c i e s before f a l l i n g s h a r p l y to minimal v a l u e s . 
However, t h e r e i s no evidence t o suggest t h a t the c l i m a t i c i n f l u e n c e s which 
were o p e r a t i v e i n the Lake D i s t r i c t h i l l s were a l s o f e l t i n the n o r t h e r n 
Pennines,. 
Ulmus p o l l e n v a l u e s are low i n the whole o f the p e a t p r o f i l e s a t 
Broad Moss anc? Camp H i l l Moss. I t must t h e r e f o r e be assumed t h a t p e a t 
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formation d i d not begin a t t h e s e s i t e s u n t i l a f t e r the elm d e c l i n e . I f 
the anthropogenic e x p l a n a t i o n f o r the elm d e c l i n e proper i s accepted, then 
man had a l r e a d y begun to a f f e c t the v e g e t a t i o n of Northumberland during 
the N e o l i t h i c p e r i o d , although a c t u a l f o r e s t c l e a r a n c e cannot be demon-
s t r a t e d . 
The f i r s t recorded f o r e s t c l e a r a n c e episodes began a t a l l s i t e s d uring 
the E a r l y Bronze Age and are marked by a r i s e of Gramineae p o l l e n and a r i s e 
o r the appearance o f p o l l e n of Plantago l a n c e o l a t a and Rumex acetos.a and 
spores of P t e r i d i u m aquilinum. I n Chapter 5 such changes were i n t e r p r e t e d 
as b e i n g i n d i c a t i v e of the e x i s t e n c e of s m a l l temporary c l e a r a n c e s w i t h i n the 
p o l l e n catchment a r e a . Such c l e a r a n c e s are a t y p i c a l f e a t u r e of the s h i f t i n g 
a g r i c u l t u r a l economy which seems to have been c h a r a c t e r i s t i c of much of 
B r i t a i n during the Bronze Age (Turner, 1970). The r i s e and f a l l of herb-
aceous p o l l e n during t h i s p e r i o d i s taken to be a r e s u l t o f changes i n the 
d e n s i t y of s m a l l temporary c l e a r a n c e s w i t h i n the p o l l e n catchment a r e a 
(Turner, 1965). 
At Steng Moss and Broad Moss, t h e r e appears to have been t h r e e main 
phases o f Bronze Age c l e a r a n c e a c t i v i t y . The maxima of those a t Steng Moss 
were dated to 1644 ± 45 b.c. (2110-2080 B.C.), 1065 ± 45 b.c. (1375-1265 B.C) 
and 636 ± 45 b.c. (855-810 B.C.), w i t h p e r i o d s of l i t t l e a c t i v i t y s e p a r a t i n g 
them. At F e l l e n d Moss, however, the p o l l e n diagram r e c o r d s only one p e r i o d , 
e a r l y i n the Bronze Age (maximum a t 1738 ± 60 b.c., 2110-2170 B.C.), when 
s m a l l temporary c l e a r a n c e s were abundant. T h e r e a f t e r , the a r e a around the 
s i t e seems to have been s p a r s e l y populated u n t i l the beginning of the 
Romano-British p e r i o d . Jobey ( p r i v a t e communication) has p o i n t e d out the 
s c a r c i t y o f Bronze Age and I r o n Age a r c h a e o l o g i c a l f i n d s i n t h i s p a r t of 
Northumberland, and i t t h e r e f o r e seems rea s o n a b l e to conclude t h a t t h i s was 
an 'empty corner' of the county f o r much of these p e r i o d s . P o s s i b l y 
s h i f t i n g a g r i c u l t u r e i n t h i s a r e a was l i m i t e d by the l a r g e t r a c t s o f deep 
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peat bogs (flows) to the north and the high exposed uplands to the south. 
At Camp H i l l Moss, i n the n o r t h - e a s t of the county t h e r e was a long 
p e r i o d l a s t i n g from 1560 ± 70 b.c. (2070-1990 B.C.) to 1160 ± 80 b.c. 
(1510-1420 B.C.) during which time s m a l l temporary c l e a r a n c e s were maintained 
a t a more or l e s s c o n s t a n t d e n s i t y w i t h i n the p o l l e n catchment a r e a . The 
radiocarbon date of 1690 ± 90 b.c. from c h a r c o a l beneath a f i e l d c l e a r a n c e 
c a i r n on M i l l s t o n e H i l l (Chapter 4) l i n k s the 1 c a i r n f i e l d s ' s c a t t e r e d 
a c r o s s the h i l l s around Camp H i l l Moss, w i t h t h i s f i r s t phase o f E a r l y 
Bronze Age c l e a r a n c e . The p o l l e n diagram shows no evidence o f c e r e a l c u l -
t i v a t i o n a t t h a t time. The l o g i c a l c o n c l u s i o n , t h e r e f o r e , i s t h a t the 
purpose of c l e a r i n g a r e a s o f stones ( a t the same time as woodland c l e a r a n c e ) 
was to promote the growth of p a s t u r e l a n d w i t h i n the woodlands. There i s 
evidence from oth e r s i t e s t o show t h a t some c u l t i v a t i o n took p l a c e during 
the Bronze Age; a few c e r e a l p o l l e n g r a i n s a r e recorded a t Broad Moss and 
Steng Moss. So, although p a s t o r a l i s m a p p a r e n t l y dominated the farming' 
economy, c e r e a l s were grown i n s m a l l amounts. T h i s may a l s o have been the 
case around Camp H i l l Moss where, because of the s i z e o f the bog, v e r y s m a l l 
amounts o f c e r e a l s being grown some d i s t a n c e away might c o n c e i v a b l y have 
gone unrecorded. 
Thus a t a l l s i t e s s t u d i e d , f o r e s t c l e a r a n c e throughout the Bronze.Age 
was on a s m a l l s c a l e and p a s t o r a l i s m was the common p r a c t i c e " . I t i s sug-
ge s t e d t h a t t h i s i s l i k e l y to have been so f o r the Northumberland uplands as 
a whole. Only a t a few lowland s i t e s i n tha n o r t h of England i s c e r e a l 
c u l t i v a t i o n o f importance during the Bronze Age (Walker, 1966; B a r t l e y 
e t a l , 1976). Turner (1970) rev i e w i n g the evidence f o r Bronze Age c l e a r a n c e . 
i n B r i t a i n , p o i n t s out t h a t more and more f o r e s t was b e i n g c l e a r e d every-
where from about 2000 B.C. onwards, but t h a t the evidence p o i n t s to a 
f a i r l y g r a d u a l change, and f u r t h e r t h a t '... i f one regards the o c c a s i o n a l 
c e r e a l and r u d e r a l p o l l e n g r a i n as the f i r s t s i g n of a rudimentary form o f 
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a g r i c u l t u r e a s s o c i a t e d w i t h a nomadic way o f l i f e , and l a t e r 'landnam' 
episodes as r e p r e s e n t i n g an ecomony s t i l l based on s h i f t i n g r a t h e r than 
s e t t l e d a g r i c u l t u r e , then one may w e l l i n f e r t h a t t h i s i n c r e a s i n g degree 
of c l e a r a n c e was caused by a s l o w l y i n c r e a s i n g p o p u l a t i o n , which only 
g r a d u a l l y became more s k i l f u l i n f e l l i n g t r e e s and c l e a r i n g s c r u b , and 
a l s o more dependent f o r s u b s i s t e n c e on a g r i c u l t u r e and perhaps s t o c k 
b r e e d i n g than on f i s h i n g , hunting and g a t h e r i n g . 1 With the p o s s i b l e excep 
t i o n o f F e l l e n d Moss which has been d i s c u s s e d , the Bronze Age c l e a r a n c e s 
recorded a t the study s i t e s a r e c o n s i s t e n t w i t h t h i s v i ewpoint. 
Although a g r e a t d e a l of f o r e s t c l e a r a n c e took p l a c e i n southern 
B r i t a i n during the I r o n Ago (Godwin, 1960, 1967b; Turner, 1962 ; Simmons, 
1964), i n the more nor t h e r n p a r t s t h e r e i s l i t t l e evidence f o r wh o l e s a l e 
c l e a r a n c e u n t i l much l a t e r . Walker (1966) concluded, f o r the Cumberland 
lowlands t h a t 'the a r c h a e o l o g i c a l developments o f the Bronze Age and I r o n 
Age .... d i d not s i g n i f i c a n t l y i n f l u e n c e the type o f a g r i c u l t u r e which had 
been p r a c t i s e d s i n c e middle N e o l i t h i c t i m e s . 1 I n S c o t l a n d , i n n e i t h e r the 
F o r t h V a l l e y nor A y r s h i r e i s t h e r e evidence f o r e x t e n s i v e c l e a r a n c e u n t i l 
w e l l i n t o the f i r s t m i l l e n i u m A.D. (Turner, 1965), and Pennington (1964), 
working i n the Lake D i s t r i c t , recorded l i t t l e change i n the N e o l i t h i c - -
Bronze Age economy u n t i l about the same time. ' -
S i m i l a r l y , r e s u l t s of p o l l e n a n a l y s e s from the Northumberland s i t e s 
suggest t h a t f o r most o f the pre-Roman I r o n Age, the landscape and way of 
l i f e i n the uplands was not s i g n i f i c a n t l y d i f f e r e n t from t h a t of the Bronz 
Age, although the d e n s i t y of c l e a r a n c e s may have i n c r e a s e d i n some a r e a s . 
At Steng Moss, f o r example, Gramineae p o l l e n v a l u e s a r e maintained a t 
c. 40% of t r e e p o l l e n between 578 ± 35 b.c. (830-700 B.C.) and 20 ± 60 b.c 
(40 B.C. - A.D. 4 0 ) . A s i m i l a r s i t u a t i o n o c c u r s a t Broad Moss, but as 
p r e v i o u s l y noted, t h e r e i s l i t t l e evidence f o r Pre-Roman I r o n Age a c t i v i t y 
around F e l l e n d Moss. T h i s t a l l i e s w i t h the a r c h a e o l o g i c a l evidence f o r 
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s e t t l e m e n t . There a r e s u f f i c i e n t I r o n Age s e t t l e m e n t s i t e s i n the v i c i n i t y 
of Steng Moss and Broad Moss, to account f o r the c l e a r a n c e a c t i v i t y i n t h e s e 
a r e a s , but few known i n the a r e a around F e l l e n d Moss (Jobey, 1965, 1966a). 
The f i r s t c l e a r a n c e of woodland on a l a r g e s c a l e o c c u r r e d a t Steng 
Moss and F e l l e n d Moss, and by i n f e r e n c e a t Broad Moss e i t h e r j u s t b e f o r e o r 
a t about the time o f a r r i v a l o f the Romans i n A.D. 79-80. I t i s a t t h i s 
p o i n t t h a t the diagram from Camp H i l l Moss begins to d i f f e r markedly from 
the o t h e r s . The f i r s t e x t e n s i v e c l e a r a n c e s t h e r e do not occur u n t i l a t 
l e a s t A.D. 1300-1350. At F e l l e n d Moss the f i r s t r i s e o f herbaceous p o l l e n 
to very h i g h v a l u e s was radiocarbon dated to A.D. 20-60 and a t Steng Moss 
to 40 B.C. - A.D. 40. There i s a v e r y sharp r i s e of herbaceous p o l l e n a t 
156 cm. a t Broad Moss, and although t h e Broad Moss dictgram has not been 
ra d i o c a r b o n dated, t h i s i s expected t o have o c c u r r e d a t about the same time 
as the corresponding phenomenon a t the othe r two s i t e s . 
Herbaceous p o l l e n percentages remain h i g h throughout the Romano-
B r i t i s h p e r i o d and do not d e c l i n e u n t i l A.D. 480-520 a t Steng Moss and r e a c h 
minimum v a l u e s a t A.D. 620-650 a t F e l l e n d Moss. C e r e a l p o l l e n and p o l l e n 
o f p l a n t s normally a s s o c i a t e d w i t h d i s t u r b a n c e of la n d by c u l t i v a t i o n , 
appear only i n s m a l l amounts a t a l l t h r e e o f these s i t e s and so i t must be. 
concluded t h a t l i m i t e d a r e a s o f la n d were devoted t o c u l t i v a t i o n , but t h a t 
p a s t o r a l i s m continued t o be the predominant, way of l i f e . R e s u l t s o f p o l l e n 
a n a l y s i s on samples from the Vindolanda s i t e support t h i s view. The' 
im p r e s s i o n i s t h a t the landscape a t t h a t time was p o s s i b l y as open as t h a t 
of today, w i t h l a r g e a r e a s devoted t o p a s t u r e . 
Jobey, w r i t i n g i n 1966(b), suggests t h a t the n a t i v e p o p u l a t i o n o f 
Northumberland i n c r e a s e d during the Romano-British p e r i o d , p o s s i b l y as a 
r e s u l t o f some degree of p o l i t i c a l and economic s t a b i l i t y which the Roman 
m i l i t a r y presence encouraged. C e r t a i n l y a t a numbe:." o f n a t i v e s e t t l e m e n t 
s i t e s whose occupation spans l a t e I r o n Age/Romano-British t i m e s , the number 
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of contemporary hut c i r c l e s i n c r e a s e d during the Romano-British p e r i o d . 
T h i s being so, and given the demands f o r a g r i c u l t u r a l produce from the 
Roman g a r r i s o n s themselves, i t i s not s u r p r i s i n g t h a t f o r e s t c l e a r a n c e 
should have taken p l a c e on a l a r g e r s c a l e than h i t h e r t o . The s i g n i f i c a n t 
p o i n t which a r i s e s i s t h a t the economic r e p e r c u s s i o n s were a p p a r e n t l y f e l t 
over a wide a r e a of Northumberland, a t l e a s t as f a r north as the C h e v i o t 
H i l l s , f o r the whole of the Roman occupation. Furthermore, the n a t i v e 
economy had s u f f i c i e n t momentum to m a i n t a i n i t s e l f f o r some time a f t e r the-
departure of the Romans i n A.D. 410, before the d e c l i n e s e t s i n . Such was 
a l s o the case a t H a l l o w e l l Moss i n Co. Durham (Donaldson and Turner, 1977) . 
The beginning o f t h e s e episodes seems to have pre-dated s i m i l a r events 
recorded i n the north-west of England and south-west S c o t l a n d , where many 
p o l l e n diagrams show e x t e n s i v e c l e a r a n c e around a.d. 400. Smith's (1959) 
diagram from H e l s i n g t o n Moss shows t h i s c l e a r a n c e a c r o s s the l e v e l o f an 
upper r e t a r d a t i o n l a y e r which was subsequently r a d i o c a r b o n dated to about 
a.d. 436 (Godwin and W i l l i s , 1960) and the diagram from E l l e r s i d e Moss 
( O l d f i e l d and Statham, 1963) a l s o shows e x t e n s i v e c l e a r a n c e a t the l e v e l o f 
an upper r e t a r d a t i o n l a y e r . F u r t h e r north, s e v e r a l of Pennington's (1970) 
diagrams from the Lake D i s t r i c t show e x t e n s i v e c l e a r a n c e s which have been 
dated to a.d. 390 ± 130 a t Burnmoor and a.d. 200 ± 130 to a.d. 580 ± 190 a t 
Devoke Water. I n south-west S c o t l a n d the Bloak Moss diagram- (Turner, 1965) 
shows the f i r s t e x t e n s i v e c l e a r a n c e , dated by r a d i o c a r b o n a s s a y a t about 
a.d. 450. 
Barber's diagram from Bolton F e l l (Barber, unpublished work, private 
communication's c o n s i s t e n t w i t h those f o r F e l l e n d Moss and Steng Moss, and 
a t K a l l c w e l l Moss the f i r s t e x t e n s i v e c l e a r a n c e was r a d i o c a r b o n dated, to 
6 ± 70 b.c. (A.D. 40-90) and those i n Weardale (Roberts e t a l , 1973) to 
110 ± 120 b.c. and a.d. 220 ± 100. Thus the landscape of the Northumberland 
and Durham uplands as a whole seems to have been l a i d open some two to f o u r 
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c e n t u r i e s e a r l i e r than the h i l l s and p a r t s of the lowland to the west. 
I t i s d i f f i c u l t to l o c a t e the Romano-British p e r i o d w i t h p r e c i s i o n 
on the Camp H i l l Moss diagram, because of the l a c k o f radiocarbon dates a t 
a p p r o p r i a t e l e v e l s and because o f the slow r a t e of peat formation (1 cm/ 
85.2 y r s . ) between 80 cm. (720 ± 70 b.c.) and 52 cm. (a.d. 1 310* 8 0 ) . 
There i s a r i s e o f Grarnineae p o l l e n to a maximum of 101% ( c o r r e c t e d ) between 
62 cm. and 56 cm. and c e r e a l p o l l e n i s c o n t i n u o u s l y p r e s e n t i n v e r y s m a l l 
amounts between these l e v e l s . Plantago l a n c e o l a t a although p r e s e n t remains 
a t low l e v e l s . C a l c u l a t i n g approximate dates from the average r a t e o f p e a t 
formation p l a c e s t h i s a c t i v i t y a t about Romano-British t i m e s , but i t o n l y 
r e p r e s e n t s a s l i g h t i n t e n s i f i c a t i o n o f what was happening i n the Bronze Age 
and I r o n Age p e r i o d s . Whatever the economic or p o l i t i c a l reasons f o r whole-
s a l e c l e a r a n c e of the f o r e s t i n o t h e r p a r t s of Northumberland, they were 
e v i d e n t l y not f e l t on the F e l l Sandstone h i l l s around Camp H i l l Moss. 
The p o l l e n diagrams from Steng Moss, F e l l e n d Moss and (by i n f e r e n c e ) 
Broad Moss, show i n c r e a s i n g amounts o f t r e e p o l l e n i n the p o l l e n assemblage, 
beginning perhaps a century a f t e r the departure of the Romans, which i s 
i n t e r p r e t e d as f o r e s t r e g e n e r a t i o n consequent upon the abandonment of upland 
p a s t u r e s . A f a i r l y open woodland seems to have been maintained: p o l l e n 
f r e q u e n c i e s of B e t u l a and C o r y l u s , both light-demanding s p e c i e s , remain 
h i g h and thus i t . s e e m s l i k e l y t h a t some g r a z i n g was continued. The reasons 
f o r t h i s d e c l i n e of upland l a n d use during the Anglo-Saxon p e r i o d are not 
a l t o g e t h e r c l e a r . Donaldson and Turner have mentioned the d e s t r u c t i o n of 
B r i t i s h power a t C a t r a e t h ( C a t t e r i c k ) i n A.D. 588-590 and suggested t h a t 
t h i s may have l e d to some economic r e c e s s i o n i n p a r t s of Co. Durham. I f 
t h i s was so, the e f f e c t s may have extended f u r t h e r north. They a l s o note 
t h a t Anglo-Saxon p l a c e names tend to be c o n c e n t r a t e d i n the southern and 
e a s t e r n p a r t s of Co. Durham, and P e a r s a l l (1961) p o i n t e d c u t t h a t the p l a c e -
name evidence suggests t h a t A n g l i a n s e t t l e m e n t i n north-west England was 
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co n f i n e d to s o i l s s u i t a b l e f o r c u l t i v a t i o n - Probably t h e r e was a s h i f t o f 
a g r i c u l t u r a l a c t i v i t y away from the uplands during the Anglo-Saxon p e r i o d 
r e s u l t i n g i n the r e l a x a t i o n of g r a z i n g p r e s s u r e i n upland p a s t u r e s . 
The second p e r i o d of e x t e n s i v e f o r e s t c l e a r a n c e a t a l l t h r e e o f the 
' r e g i o n a l ' s i t e s begins w i t h a r a p i d r i s e of herbaceous p o l l e n , which r e a c h e s 
high v a l u e s f o r a very s h o r t span of time b e f o r e d e c l i n i n g e q u a l l y r a p i d l y . 
T h i s i s p a r t i c u l a r l y marked a t F e l l e n d Moss where the maximum was r a d i o - ' 
carbon dated t o A.D. 1015-1045. At Steng Moss the maximum o c c u r s a l i t t l e 
e a r l i e r a t A.D. 875-925 and a f t e r f a l l i n g q u i c k l y , herb p o l l e n v a l u e s l e v e l 
o f f a t about h a l f the maximum v a l u e be f o r e d e c l i n i n g f u r t h e r . No date i s 
a v a i l a b l e f o r a s i m i l a r phenomena a t Broad Moss where herbaceous p o l l e n 
curves s t a r t to r i s e a t some time before the very h i g h r i s e o c c u r s , but com-
p a r i s o n o f the t h r e e p o l l e n diagrams suggests t h a t the event i s more or l e s s 
contemporaneous w i t h those a t F e l l e n d Moss and Steng Moss. 
The radiocarbon dates p l a c e r e s p o n s i b i l i t y f o r t h i s phase o f c l e a r -
ance upon Norse s e t t l e r s , although t h e r e a r e few a r c h a e o l o g i c a l remains to 
s u b s t a n t i a t e t h i s . Pennington (1970) a t t r i b u t e s the main expansion o f g r a s s -
lands, shown i n p o l l e n diagrams from the l a r g e r l a k e s and lowland t a r n s o f 
the Lake D i s t r i c t , t o c l e a r a n c e by Scandanavian immigrants, although here 
a g a i n a r c h a e o l o g i c a l remains a r e s c a r c e . O l d f i e l d (1963) r e c o g n i s e d a c o r -
responding episode i n Lons d a l e . 
The subsequent r e g e n e r a t i o n of f o r e s t recorded a t a l l t h r e e s i t e s 
probably took p l a c e during the f o u r t e e n t h century and i s a t t r i b u t a b l e to 
a number of f a c t o r s . The g e n e r a l economic dec l i n e , of the f o u r t e e n t h century 
and the onset o f c o l d e r w e t t e r c o n d i t i o n s have been mentioned p r e v i o u s l y 
(Chapter 5) and dou b t l e s s c o n t r i b u t e d to the d e c l i n e o f la n d use i n the 
uplands o f Northumberland. R a i d i n g by the Scots was another s i g n i f i c a n t 
f a c t o r . Broad Moss l i e s i n the township of S e l b y ' s F o r e s t (formerly C h e v i o t 
township) i n the p a r i s h of Kirknewton, but so f a r as i s known was never 
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i n c l u d e d i n the kin g ' s f o r e s t s , and i n 1393 and 1412 i t was re p o r t e d as 
l a i d waste by the Sco t s and worth nothing i n consequence (N.C.H. X I , 1922) . 
A f t e r the p e r i o d of f o r e s t r e g e n e r a t i o n , e x t e n s i v e c l e a r a n c e t a k e s 
p l a c e once more, the beginning o f which i s dated to A.D. 1400-1440 a t F e l l -
end Moss and i s l i k e l y to have o c c u r r e d a t s i m i l a r dates a t the othe r two 
s i t e s . 
The anomalous f i r s t l a r g e s c a l e c l e a r a n c e shown on -the p o l l e n diagram 
from Camp H i l l Moss and radiocarbon dated to a.d. 1310 ± 80 has been d i s -
cussed i n Chapter 8 and i s regarded as a very l o c a l i z e d phenomenon. 
The p o l l e n diagrams f o r the other t h r e e s i t e s a i l show a d e c l i n e of 
la n d use which i s taken to be the r e s u l t of the r e c e s s i o n of the f o u r t e e n t h 
c e n t u r y . There i s then a f i n a l c l e a r a n c e phase during which c e r e a l p o l l e n , 
p o l l e n i n d i c a t i n g a r a b l e a c t i v i t y (Godwin, 1968) and i n some c a s e s , Cannabis 
p o l l e n appear i n s i g n i f i c a n t l y l a r g e r amounts than p r e v i o u s l y and imply 
t h a t a r a b l e farming was of some importance. Hordeum i s the p r i n c i p a l c e r e a l 
recorded a t Steng Moss and F e l l e n d Moss, w h i l s t i n the nor t h a t Broad Moss 
and Camp H i l l Moss T r i t i c u m and S e c a l e are a l s o important. 
There i s a d e c l i n e towards the top of the diagrams i n the p o l l e n 
c u r v e s f o r ' c e r e a l s and a r a b l e i n d i c a t o r s which by e s t i m a t i n g dates from 
pea t formation r a t e s , seems to have o c c u r r e d a t about the beginning o f the 
ni n e t e e n t h c e n t u r y . A changeover t o p a s t u r e land i s i n d i c a t e d by the p o l l e n 
assemblages. When John Hodgson v i s i t e d the a r e a around E l s d o n i n 1825 
he reported/ 'The u n s t e a d i n e s s of the c l i m a t e of Redesdale i s not, however, 
the only cause why a g r i c u l t u r e cannot be p r o f i t a b l y pursued w i t h i n i t . 
I t s c o n t i g u i t y to the f i n e corn l a n d s of S c o t l a n d , and a t u r n p i k e road 
through i t have been the means of i n t r o d u c i n g meal and f l o u r i n t o i t a t a 
lower p r i c e than can, upon an average o f y e a r s , be produced on i t s own l a n d s . 
Hence fewer ploughs are used here of l a t e y e a r s than formerly were; the 
el e v e n corn m i l l s .... t h a t e x i s t e d w i t h i n the p a r i s h e s of E l s d e n and 
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C o r s e n s i d e i n 1663 were a l l e i t h e r e n t i r e l y r u i n e d or d i s u s e d except 
t h a t a t E l s d e n , i n the beginning of the y e a r 1825- T h i s change we con-
c e i v e to be of c o n s i d e r a b l e advantage to the farmers? f o r the l i g h t n e s s 
of the upper s o i l s , and the humidness of the c l i m a t e a re f a v o u r a b l e to 
the growth of g r a s s , so t h a t the produce which can be most p r o f i t a b l y 
s e n t to market, c o n s i s t s c h i e f l y of young h o r s e s and c a t t l e , sheep and 
wool' (Hodgson, 1827). The changeover of land use was a p p a r e n t l y a r e s u l t 
of e x t e r n a l economic f o r c e s . 
The f i n a l change i n l a n d use i n th e s e upland a r e a s i s marked by the 
r i s e of Pinus p o l l e n and i n some c a s e s P i c e a p o l l e n appears f o r the f i r s t 
time. T h i s i s a t t r i b u t e d to commercial a f f o r e s t a t i o n schemes. 
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